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Preface

Following the three previous and successful editions of We continued to add virtual activities, including a

the Palaeontological Virtual Congress (PVC), organized
in December 2018, May 2020, and in 2021 during the
COVID19 pandemic, the 4™ Palaeontological Virtual
Congress continues to demonstrate the necesity for
virtual meetings in palaeontology.

PVC shows a steady growth compared to previous
years, in both participants and contributions. In
the 4" PVC, more than 723 scientists from 55
different countries gathered virtually to watch
more than 340 contributions, an absolute record in
terms of participation and number of contributions.

Following the sharp increase in the number
of contributions, the 4™ PVC hosts an even
greater diversity of topics. Besides the traditional
Sessions of the Paleozoic, Mesozoic, Cenozoic
and General Palaeontology, the 4% PVC also
hosts 8 Keynote presentations, 13 Thematic
Sessions, and 3 Virtual Field Trips.

The mission of this Palaeontological
Virtual Congress was communited by 7
Ambassadors and Ambassadresses who helped
attracting interest and spread our news. Thanks to
them, we have been able to enjoy thre greatest
national diversity reaching nearly half of the countries
on Earth!

Photography and Palaeoart contest. You can find the
wonderful prized photographs and artwork herein.

Also, selected papers coming from this year’s
communication will feature on a Special Volume
of the high-quality peer-reviewed journal Geobios,
that publishes bimonthly in English original peer-
reviewed articles of international interest in any area
of palaeontology, palaeobiology, palaeoecology,
palaeobiogeography, biostratigraphy, stratigraphy and
biogeochemistry.

We would like to thank all our colleagues for organising
and coordinating the different workshops. We also
want to thank all the authors for submitting their
contributions and the numerous reviewers that have
made this volume and congress possible. We would
also like to give special thanks to all Palaeontological
and Geological Societies, Editorials, Museums, and
Universities that have supported this initiative.
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Elena Cuesta

Elena Cuesta was born in the Canary Island (Spain). She is a geologist by the Complutense University of Madrid and PhD in Biology by the Autonomous University
of Madrid. She has been working during her postdoctoral stage at the Fukui Prefectural University (Japan) and Paleontological Museum of Munich (Germany). Her
research is focused in the Paleobiology of theropod dinosaurs, studying their anatomy and evolutionary relationships.

Panagiotis D. Sianis

My name is Panagiotis D. Sianis, but people usually call me Panos. I'm a PhD student from the University of Patras (Greece), specializing in Early Pleistocene large
mammal assemblages. | have completed my Bachelor’s degree in Geology at the University of Patras and then received a MSc from the same institute. Currently, |
reside in Portugal collaborating with Universidade NOVA de Lisboa.

Gaston A. Martini

My name is Gaston A. Martini, alias Tato. | am an Argentinian biologist (from UNRC), doing a Ph.D. in Biological Sciences (at UNC) in my home country. My place of
work is located in southern Argentina (CIEMEP-CONICET). | am currently studying a group of glyptodonts from the Santa Cruz Formation (Early Miocene) of Patagonia
(Argentina). My research is focused on anatomical, taxonomic, phylogenetic, and paleobiology aspects of them with an emphasis on cranial characters. Last but not
least, | am a plant and dog lover and a human of two puppies (Franky and Rufi).

Diana Osipova

My name is Diana Osipova. | obtained my Master’s in Kyiv (Ukraine), and had started my research career as a Juniour Research Scientist at Institute of Zoology
(Ukraine). Starting from that moment | have been interested in and mostly focusing on the study of the evolution of hinge in Bivalvia, and its abnormalities. For the
present moment, | continue my project in Academia Sinica (Taiwan), and work with fossil Mollusca specimens, mostly specializing on Pliocene-Pleistocene taxa.

Dominique Mediodia

My name is Dominique P. Mediodia from the Philippines. | am a faculty member of the Institute of Marine Fisheries and Oceanology, College of Fisheries and Ocean
Sciences, University of the Philippines Visayas. | am a Ph.D. student at the National Taiwan Normal University. | am a recipient of the Taiwan International Graduate
Program (TIGP) offered by Academia Sinica. My study will focus on understanding the relationship between phylogeny, morphology, and biodiversity in fish fossil
otoliths using 3D imaging.

Sofia Urzagasti-Torres

My name is Sofia Urzagasti-Torres, | am 25 years old (Bolivian/Argentinian) and | hold a Bachelor’s degree in Paleontology from the Universidad Nacional de Rio Negro
(UNRN) in the city of General Roca, Argentina. Currently, | am pursuing my Ph.D. at the same university and my workplace is the Instituto de Investigacion en Paleobi-
ologia y Geologia (IIPG). | am specializing in Vertebrate and Invertebrate Ichnology and my research topic focuses on Avian Footprints from the Upper Cretaceous of
Argentina from an icnotaxonomic, paleobiological, paleoecological and paleoenvironmental perspective.

Sara Akboub

I am Sara AKBOUB, a 25 years old Moroccan Geologist, currently pursuing my PhD in Paleontology and sedimentology at university of Chouaib Doukkali in Morocco.
A very passionate, and enthusiast about anything related to fossils, trace fossils and Evolution of environments and species. My current research focuses on the study
of vertebrates, invertebrates and insects; living around the end of the Carboniferous and Permian Period. Field work is one of my favorite parts of geology, it's a time
traveling journey and that’s why | started research in Geology.
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DINOSAUR“MUMMY” AUTOPSY: BIOSTRATINOMIC AND

., N\ DIAGENETIC EVIDENCE CLARIFIES THE PATHWAY FOR SOFT

\\ﬁg TISSUE PRESERVATION

C.A. Boyd"

North Dakota Geological Survey, Bismarck, North Dakota, United States.
*caboyd@nd.gov

Keywords
Edmontosaurus, Fossilization, Biostratinomy, Diagenesis, Dinosauria

Clint Boyd is the Senior Paleontologist for the North Dakota Geological Survey and
Curator of the North Dakota State Fossil Collection. He manages the State’s Fossil
Resource Management Program and oversees an expansive Public Fossil Dig program
that works with hundreds of people each summer to discover, collect, and preserve North
Dakota’s prehistoric past. His dissertation work focused on the anatomy and systematic
relationships of ornithischian dinosaurs, with a focus on thescelosaurids. He later served
as the Haslem Postdoctoral Fellow at the South Dakota School of Mines & Technology
studying the diversity of Eocene and Oligocene mammals in the Great Plains Region of
North America. In addition to that work, his current research includes the diversity of
mosasaurs from North Dakota and exploring the biostratinomy and diagenesis of well-
preserved dinosaurian “mummies” from North America.

O
O

4t Virtual Palaeontological Congress | May 8"-22", 2023

Examination of a well-preserved specimen of the hadrosaurid
dinosaur Edmontosaurus (NDGS 2000) provides insight into
the fossilization pathway for dermal tissues (e.g., skin and nails).
While the skinis well-preserved in three dimensions, itis deflated
and marked by the first documented examples of perimortem
carnivore feeding traces on dinosaurian soft tissue. We propose
incomplete scavenging of the carcass provided a route for the
gases, fluids, and microbes associated with decomposition
to escape, allowing more durable dermal tissues to persist
through the weeks to months required for desiccation prior
to entombment. Analysis of elemental data collected via X-ray
flourescence reveals that the matrix away from the preserved
dermal tissues is high in calcium, and moving towards and into
the dermal tissues the calcium decreases whileiron, manganese,
phosphorous, sulfur, and nickel all increase. Additionally, old
fractures are present in the rock that extend to the preserved
dermal tissues and are surrounded by halos of altered matrix.
Those fractures formed after initial cementation of the rock by
carbonate (e.g., siderite, calcite) during the development of a
paleosol overlying the specimen, allowing surficial waters of
differing chemistry to interact with the specimen and adjacent
matrix. Petrographic analysis of the matrix in those altered
areas reveals replacement of carbonate by more geochemically
stable iron oxides (e.g., goethite) and later sulfides (e.g., pyrite).
We propose this pattern of multiple phases of mineralization
under very specific depositional conditions both enhances
dermal tissue fossilization in these specimens and limits their
abundance in the fossil record.

KEYNOTE PRESENTATIONS
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HOW AND WHEN TO CREATE A RESEARCH PROGRAM IN
PALAEONTOLOGY? AN EXAMPLE IN THE STUDY OF THE
MIDDLE-UPPER TRIASSIC CONTINENTAL BEDS OF ARGENTINA

J. B. Desojo”

Consejo Nacional de Investigaciones Cientificas y Técnicas, Buenos Aires, Argentina
Division Paleontologia Vertebrados, Museo de La Plata, FCNyM-UNLP, La Plata, Buenos Aires, Argentina

*julideso@fcnym.unlp.edu.ar

Keywords
Research Program, Archosauriform Research Group, Palaeobiology, Triassic, Argentina

Julia Brenda Desojo mainly works on Archosauriform anatomy, evolution, and
Palaeobiology, but is interested in everything to do with Triassic terrestrial
ecosystems. She got a MSc. from the Universidad Nacional de La Plata of
Buenos Aires in 1997 and a PhD from the Universidad de Buenos Aires of CABA
in 2005. As postdoc at the Bayerische Staatssammlung fiir Paldontologie und
Geologie in Munchen, Germany, she initiated an extensive fieldwork project
in continental Triassic rocks of La Rioja Province, Argentina, which has yielded
abundant new data on Triassic terrestrial ecosystems in South America, also
fieldworks in Morocco and South Africa. Since taking on the job as Researcher
at CONICET at the Museo Argentino de Ciencias Naturales (MACN) in CABA in
2007, and the Museo de La Plata (MLP) in Buenos Aires in 2016, she has increasingly worked on
basal archosaurs anatomy and paleobiology. Since 2015 she furthermore holds a post as teacher
assistant at the Facultad de Ciencias Naturales y Museo in La Plata.

4t Virtual Palaeontological Congress | May 8"-22", 2023

Long-term research programs conducted by a professional
interdisciplinary team are not very common in vertebrate palaeontology.
The Middle-Upper Triassic continental outcrops of Argentina have been
studied since the 1960s by local and international researchers with
palaeontological and geological approaches. However, interdisciplinary
work by palaeontologists, geologists, and other researchers involved
in the same research program is less frequent. The Archosauriformes
Research Group (ARG) has been working since 2011 to elucidate the
ecologicalrolesofarchosauriforms, especially pseudosuchianarchosaurs,
in the Triassic continental communities mainly in South America,
with their consequent palaeobiogeographic and biostratigraphic
implications in an updated comparative phylogenetic framework. We
have been working to increase our knowledge of the Triassic continental
faunas, including anatomy and phylogenetic relationships, emphasizing
archosauriform palaeobiology (e.g., soft tissue anatomy-paleoneurology
and myology, growth dynamics and rates—palaeohistology, ontogeny,
modes of life, functional morphology, and trophic habits). This will allow
us to understand relevant aspects of the evolutionary history of the
archosauriforms in the context of the faunal turnovers that occurred
during the Triassic and to analyze the implications that climatic-
environmental changes had on the biota during this period. We have
been working to collect fossils and their taphonomic and geological
data in annual fieldtrips to the Ischigualato-Villa Union Basin in La Rioja
Province of northwestern Argentina. These novel specimens and those
already housed in institutional collections allow new palaebiological
studies with different approaches (e.g., biomechanics, palaeohistology,
palaeoneurology) to have an holistic picture of the ca. 230 million-years-
old the continental ecosystems that developed in western Gondwana.

KEYNOTE PRESENTATIONS




DINING OUT IN THE MIO-PLIOCENE ON
SOUTH AFRICA’S WEST COAST

R. Govender®

Curator/scientist Cenozoic Palaeontology, Iziko South African Museum,
HRA Department of Biological Sciences, University of Cape Town

*rgovender@iziko.org.za

Keywords
South Africa, cetacean, seal, early Pliocene, sharks

Romala’s palaeontology career began more than twenty years ago through the study of
Karoo palaeontology. She obtained her MSc (2002) studying the postcranial anatomy of
the Permian dinocephalian, Tapinocaninus pamelae, the first study of tapinocephalid
postcranial anatomy in over 20 years, including a description of the first complete
tapinocephalid vertebral column and PhD (2006) studying Triassic dicynodont postcranial
anatomy focusing on Kannemeyeria simocephalus identifying a second postcranial
morphotype (no skull) in South Africa’s Cynognathus Assemblage Zone, Trirachodon-
Kannemeyeria Subzone (Subzone B). In 2009, as a postdoctoral fellow at the Biological
Sciences Department, University of Cape Town, she began her study of Mio-Pliocene
fossil marine mammals for the first time in 30 years starting with Langebaanweg. She is
uniquely qualified as the only South African palaeontologist studying Cenozoic marine mammals and, to
a lesser degree, the occurrence of sharks. Her research has expanded to focus on the Mio-Pliocene fossil
marine mammals from the west coast of Southern Africa and applying new techniques to understand
the marine mammal fauna populations, taphonomy, palaeoecology and their environment as well as the
faunal changes that have occurred in both over the past 5 million years. The success and results of these
studies saw her obtained her NRF C rating.

4t Virtual Palaeontological Congress | May 8"-22", 2023

Along the west coast of South Africa marine
palaeoenvironments changed from the late Miocene to the
earlyPliocene.There wereembayedareas,lagoonal,estuarine
and rivers. The southern African coast was also affected
by changes to sea levels that resulted in the formation of
islands off the coast. The Benguela Upwelling System was
well-established and supported a rich seal and cetacean
fauna.The phocid (true) seal, Homiphoca, lived off the South
African west coast five million years ago with evidence of
breeding colonies in the Langebaanweg area during this
time. Its home range extended into the Northern Cape as
they were probably also capable of switching between
feeding regimes that may have been affected by season and
food availability. The seals also show signs of pathological
changes to their skeletons that affected both the cranial and
postcranial skeleton elements. This included osteoarthritis,
broken bones, and illness. The presence of young cetaceans
suggests that there were potential breeding areas along
the coast and the area was frequented by cow-calf pairings
as well as other young animals. This may be linked to the
presence of estuaries and lagoons along the coast. Damage
identified on the seal and cetacean skeletons were also a
result of marine and terrestrial carnivore feeding behaviour.
Sharks living off the coast 5Ma were feeding on cetaceans
and seals; probably scavenged these carcasses. There is
also evidence on the bones that terrestrial carnivores were
feeding on the seals in the Langebaanweg area. This damage
was also most likely caused by scavenging.

KEYNOTE PRESENTATIONS
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EXCEPTIONALLY BADLY PRESERVED FOSSILS:
IT'S OKAY NOT TO BE OKAY!

S. Pereira”
Universidade de Coimbra, Centro de Geociéncias, Departamento de Ciéncias da Terra, Coimbra, Portugal
*ardi_eu@hotmail.com

Keywords
Tphonomy, fossilization, Palaeozoic, invertebrates, Portugal

Born in Aveiro (Portugal), degree in Geology (Faculty of Sciences of the
University of Lisbon, with last year at Universidad Complutense de Madrid).
PhD in Palaeontology and Stratigraphy at the University of Lisbon in 2017
(Trilobites from the Upper Ordovician of the Portuguese Central Iberian
Zone). Post-doc researcher (New University of Lisbon; 2018-2019) of the EIT
Raw Materials Project “TravelEx". Currently, she is a researcher at the Centro
de Geociéncias of the University of Coimbra and a volunteer professor at
the Earth Sciences Department of the University of Coimbra (Portugal). Her
fields of research are the systematics, biostratigraphy and palaeoecology
of trilobites (lower Palaeozoic of the high-latitude peri-Gondwana realm);
Ordovician paleobiogeography and geodynamics; Ordovician Portuguese Stratigraphy and
Geological Mapping. In ancient dark times she was also dedicated to bioerosion of Miocene
bivalve shells and the outreach of metallic mineral resources. Generally, she has a good temper
(but don't ask her mother).

4t Virtual Palaeontological Congress | May 8"-22", 2023

Humans are naturally attracted to beauty, driven by aninherent
natural tendency. Palaeontologists, being human, are therefore
drawn to fossils that are complete, stunning, superlative, and
extraordinary. The current pressure to be fast and furiously
productive, making palaeontologists hostages to an alien
index, has led to a bias: extremely badly preserved fossils are
notattractive to palaeontologists anymore. This tendency must
be avoided at all costs because it hinders research, limiting
comprehension. Our knowledge of Earth’s history is the result
of painstakingly studying all fossils found so far and it would be
extremely limited if we only took the so-called lagerstatten and
exceptionally preserved specimens into account. Fossilisation
is a very demanding process. Fossilising and “surviving” all
the processes related to the planet’s geodynamics is already
exceptional, and if only a very small percentage of everything
that ever existed has been preserved, we cannot afford to
waste anything. In this work, 10 case studies are presented in
which exceptionally badly preserved fossil assemblages have
shed light on various stratigraphic, geodynamic, paleoecologic
and even phylogenetic issues. Most include invertebrate
fossils from the Ordovician of Portugal, but Devonian
microfossils and Carboniferous fossil plants are also discussed.
In a light-hearted way, it is intended to increase the number
of exceptionally badly preserved fossils watchers and to raise
awareness to this negative bias of favouring “good fossils” and
neglecting “bad” ones. Not least because there are no bad
fossils. We have enough biases in Palaeontology already, let’s
not be responsible for creating one more.
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THE CRETACEOUS AMBER FROM SPAIN:
, _\ 25+ YEARS OF DISCOVERIES

\\ﬁg R. Pérez-de la Fuente®

Oxford University Museum of Natural History, Oxford, United Kingdom
*ricardo.perez-de-lafuente@oum.ox.ac.uk

Keywords
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Ricardo Pérez-de la Fuente is a palaeobiologist focussing on fossil arthropods —
namely insects and arachnids— and their ability to shed light on past terrestrial
ecosystems and their dynamics in deep time. Although rooted in morphology
and systematics, his work seeks to extract palaeoecological, palaeoethological,
and taphonomic data. He obtained a BSc in Biology, an MSc in Palaeontology,
and a PhD in Earth Sciences at the University of Barcelona. Ricardo then was a
postdoctoral fellow at the Museum of Comparative Zoology (Harvard University)
from 2013 to 2017, where he led the digitisation efforts on the F. M. Carpenter
collection, one of the premier fossil insect collections worldwide. In 2017, he
became a Museum Research Fellow at Oxford University Museum of Natural
History (www.oumnh.ox.ac.uk), where since 2021 he is the current Deputy Head of Research.
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Amber, fossilised plant resin, offers an exceptional glimpse into
the past. A multidisciplinary, international team jointly led since
2014 by the Universitat de Barcelona and the Instituto Geoldgico
y Minero de Espana (IGME) has been excavating and studying the
Cretaceous amber-bearing deposits from Spain, their associated
amber, and their palaeobiological content for more than 25 years.
Cretaceous amber has been discovered in more than a hundred
localities across the Iberian Peninsula; only a tenth of these have
provided amber containing macroscopic biological inclusions, but
someinremarkableabundance.Amberisunearthedusingdifferent
methods and, after its preparation and study, samples become
deposited at official institutions according to the province where
theamberisfound. Amberdepositsand theirassociated amberare
studied fromthestratigraphic, sedimentological, physicochemical,
taphonomic, palaeontological, and palaeoecological standpoints,
among others. Palaeontological research revolves around plant
(palynology, meso-and macrorremains) and arthropod fossils. Two
of the most successful lines of palaeoecological research based
on amber inclusions focus on plant-insect relationships, such as
pollination, and arthropod-vertebrate interactions. The team also
carries out actuotaphonomic experiments in resiniferous forests,
and actively promotes the public dissemination of results through
exhibitions, educational materials, and digital engagement.
Spanish amber has already become a noteworthy source of data
on terrestrial ecosystems from the late Early Cretaceous (110-
105Ma), during a time of profound biotic change on land, but
it has the potential to keep providing valuable information and
significant new discoveries for years to come.
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ROMANIAN JURASSIC FLORAS

M. E. Popa*

University of Bucharest, Faculty of Geology and Geophysics, Doctoral School of Geology,
Laboratory of Palaeontology, Bucharest, Romania.

*mihai@mepopa.com

Keywords
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Prof. Mihai Emilian Popa focuses on floras of various ages, ranging from Late
Carboniferous to Late Cretaceous, from Romania, Greenland, and China. He
is teaching at University of Bucharest since September 1994, with a focus on
Palaeobotany, Palynology and Coal Geology. Since 2019, Mihai began teaching
also at Southwestern Petroleum University in Chengdu, Sichuan. He is currently
Chair of the Doctoral School of Geology, Faculty of Geology and Geophysics,
University of Bucharest. His studies in Jurassic Palaeobotany began in 1990 in Anina,
South Carpathians, Romania, an old coal mining center and a fossile-Lagerstatte
locality for Early Jurassic continental biotas. Coal mines of the South Carpathians
represented unique windows for understanding the Carboniferous, Permian and
Jurassic terrestrial environments, with Anina the jewel in the crown of the Carpathian localities with
fossil floras. Opened in 1792 and closed in 2006, Anina recorded more than 120 km of underground
galleries, and 1300 m in depth. Such underground mining works enabled Mihai to study coal bearing
formations three-dimensionally, with precise stratigraphic and spatial collecting possibilities.
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RomanianJurassicflorasrange betweenEarlyandMiddleJurassicinage,
occurring mainly in the South Carpathians, they are compressive and
permineralized, with various degrees of preservation and with a high
diversity,astheyinclude bryophytes, pteridophytesand gymnosperms.
These floras are mainly coal floras, associated with economically
important Lower Jurassic coal bearing formations, but clastic floras are
also recorded in Middle Jurassic formations. Bryophytes include rare
liverworths, while pteridophytes include sphenopsids, lycopsids and
filicopsids belonging to Marattiales and diverse Filicales, with families
such as Osmundaceae, Matoniaceae, Dipteridaceae and Incertae sedis.
Gymnosperms include pteridosperms, cycadopsids with Cycadales
and diverse Bennettitales, ginkgopsids, and diverse conifers. The Early
Jurassic primary coal generators include sphenopsids, pteridosperms
and conifers, while the secondary coal generators are represented
by a ternary association between a fern, a bennettitalean and a
ginkgoalean. In the South Carpathians, several consistent biozones
were recorded: the Assemblage zone with Thaumatopteris brauniana
(Hettangian), the Acme zone with Nilssonia orientalis (Sinemurian),
the Range zone with Carpolithes liasinus (Pliensbachian - Middle
Toarcian), and the Range zone with Brachyphyllum expansum (Upper
Toarcian - Lower Callovian). The Romanian Jurassic floras occurred on
the northern frame of the Tethys realm, part of the Eurosinian floristic
region, recording megamonsoonal influences. Numerous Romanian
localities with Jurassic plants were recorded, with Anina (Caras-Severin
County, South Carpathians) as a fossile-Lagerstatte locality for both
diversity and preservation. Anina was also an important coal mining
locality, among the deepest coal mines of Europe, permitting a three-
dimensional control of fossil plant collecting.
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BONE MICROSTRUCTURE AND HISTOLOGY: UNRAVELING
THE EVOLUTIONARY HISTORY OF THE ANTLER CYCLE

G. E. Rossner”
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Dr. Gertrud RoBner, nowadays is senior curator of fossil mammals at Bayerischen
Staatssammlung fiir Paldontologie und Geologie (Miinchen, Germany). Her expertise
is the evolution and diversity of mammals and their habitats. It is based on many
years of experience in collection work, research, public relations and teaching in
mammal palaeontology. Fossil teeth and bones play a dominant role in this, because
they are by far the most common things left over from extinct mammals and also
contain a lot of information. | am interested in all levels of biological organisation,
from faunal composition and species distribution in time and space, to skeletal and
dentition structure, to the microscopic structure of hard tissues and genomes. For my
studies | use classic methods like comparative morphology and anatomy, taxonomy

and stratigraphy, building on these with a variety of modern analytical techniques in collaboration
with other experts. The aim of my work is to integrate the results into existing frameworks of earth and
life sciences and to reconstruct processes leading to modern biodiversity. One focus of my research is
the group of ruminants (Ruminantia).
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The unique regenerative nature of antlers, being branched and
deciduous apophyseal appendages of frontal bones of cervid
artiodactyls (deer), is the only example of complete organ
regeneration in mammals and one of the most remarkable
phenomenons in vertebrates. The physiology behind is complex
and synchronized with behavioral and environmental specifics.
It was interpreted as an evolutionarily successive achievement of
cyclicnecrosis, abscission,and regeneration in cervid artiodactyls
(deer)andtheevolutionary origin was associated with permanent
precursors. However, novel insight into growth modes of
evolutionary early antlers surprisingly provides evidence against
thathypothesis. Microstructuraland histological studies of antlers
of ten early cervid species, including the oldest known, dating
from the early and middle Miocene (approx. 18 to 12 million
years old) of Europe show that growth patterns and a regular
cycle of necrosis, abscission and regeneration are consistent
with data from modern antlers. The results indicate that primary
processes and mechanisms of the modern antler cycle were not
gradually acquired in multiple steps during evolution, but were
fundamental from the earliest record of antler evolution. Hence,
explanations why deer shed antlers have to be searched in basic
histogenetic mechanisms. Accordingly, cervids always have
had to cope with the periodic loss and regain of their cranial
appendages, and their evolutionary history was constantly
accompanied by the competition between physiological costs
and socio-reproductive success. The previous interpretation that
proximal circular protuberances, burrs, are the categorical traits
for ephemerality is refuted.
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EXCEPTIONAL 3D PRESERVATION OF MUSCLES, ORGANS
AND SKELETONS FROM EARLY JAWED VERTEBRATES FROM
THE GOGO FORMATION LAGERSTATTE

K. Trinajstic’*, J.Long*%, S. Sanchez®$, C.A. Boisvert', D. Snitting>, P.
Tafforeaus, V. Dupret®, A.M. Clement?, P. D. Currie’, B. Roelofs’, J. J. Bevitt?,
M.S.Y. Lee*® and P. E. Ahlberg®
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Keywords
Placoderm, arthrodire, Late Devonian, organs, muscle

John Curtin Distinguished Professor Kate Trinajstic has been a researcher in
palaeontology at Curtin University since 2009, first as a Curtin Research Fellow
and then as a QEll Fellow. Kate's research focus is the application of synchrotron
tomography, especially in the discovery and mapping of soft tissue in early jawed
fishes placoderms. She works primarily of the fossils from the Gogo Formation, a
Late Devonian Lagerstdtte and was co-discoverer of the first evidence of live birth
in placoderms and led research that showed the 3D preservation of a heart, liver,
stomach and intestines in an arthrodire placoderm. Kate was awarded the Malcolm
Mclntosh Award for Physical Sciences, one of the Australian Prime Ministerial Awards
in 2010. In 2000 she was awarded her PhD from the University of Western Australia.
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The Late Devonian Gogo Formation, located in the
Kimberley region of Western Australia, is recognised for the
exceptional 3D preservation of fossils with both skeletal and
soft anatomy. Placoderms, the earliest jawed vertebrates,
dominate the fauna and it is in three arthrodire genera
Eastmanosteus, Compagopiscis and Incisoscutum that the
greatest discoveries have occurred. Paired head depressor
and elevator muscles were predicted in placoderms and
their presence was confirmed along with a second pair of
depressorand elevator muscles that had not been predicted.
A set of transverse abdominal muscles had also never been
predicted for arthrodires and these discoveries show that
arthrodires had more complex musculature than previously
predicted.

The identification of an S-shaped heart is the first fossil
evidence for the anterior shift of the heart during the
agnathan-gnathostome transition, which is linked to the
development of the neck and jaw muscles. Preserved
organs have also provided insight into the palaeobiology
of these fishes, with gut contents confirming Incisoscutum
was an active predator. The relatively large liver and absence
of a lung indicates that arthrodires relied on their liver
for buoyancy similar to sharks, and also resolved a long-
standing argument as to when lungs evolved in vertebrates.
The combination of exceptionally preserved skeletal, muscle
and organs discoveries make the Gogo arthrodires the most
fully understood of all jawed stem gnathostomes.
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Amber is fossilized tree resin appreciated for its color and natural
beauty since Neolithic times. In paleontology, the amber fossil record
provides a distinctive, 320-million-year-old taphonomic mode. Because

of its three-dimensional matrix and its chemical properties, amber
uniquely preserves a large number and variety of organisms, terrestrial,
aerial, or even aquatic of different geological periods. Amber-bearing
organisms encompass a wide variety of information that is helpful in
the evolutionary reconstruction of ecosystems as well as organisms.
Out of all, it is important to highlight the biological interactions, such
as camouflage, parasitism, herbivory, predation, pollination, phoresy,
eusociality, disease transmission, mimicry, etc. that will allow us to
better complete the ancient puzzle of life.

Paleoecological
implications of
organisms in amber

Organiser

David Peris

Botanical Institute of Barcelona (CSIC), Barcelona, Spain
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SNAKEFLY LARVAE (INSECTA: RAPHIDIOPTERA) IN LOWER
CRETACEOUS SPANISH AMBERS
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Snakeflies (order Raphidioptera) are holometabolous insects
characterized by an elongate prothorax and a long ovipositor in females.
All life stages are predatory, including the pupal stage which actively
seeks prey. Although the current distribution of this group is limited to
temperate and cold areas of the Northern Hemisphere and their diversity
is low (ca. 250 species), snakeflies were almost globally distributed and
much more diverse in the past. Raphidioptera are represented in Lower
Cretaceous Spanish ambers by one species of the family tBaissopteridae,
and five species and three undetermined morphotypes of the family
tMesoraphidiidae, all of them adults. Here, we report on two snakefly
larvae assigned to the tMesoraphidiidae in amber pieces from the Arroyo
de la Pascueta (upper Albian, Utrillas Group) and the El Soplao (middle
Albian, Las Penosas Formation) localities. The specimen from Arroyo
de la Pascueta amber is complete and well preserved. It shows three-
segmented antennae bearing two apical setae, short palps, eyes with five
stemmata, clearly visible ecdysial suture, head 1.5x longer than prothorax,
and abdominal segment 8 longer and narrower than previous ones. The El
Soplao specimenis poorly preserved and incomplete anteriorly. Although
a total of 26 snakefly larvae had been previously reported in Cretaceous
ambers, they were still absent in Spanish ambers. Extant snakefly larvae
are often associated with dead wood. Their presence in Spanish ambers
and in other Cretaceous ambers could be probably linked to greater
availability of dead wood following paleofires, which in turn have been
posited as promoters of resin production and accumulation.

Acknowledgements: This work was supported by the Consejeria de Industria, Turismo, Innovacion,
Transporte y Comercio of the Gobierno de Cantabria through the public enterprise EL SOPLAO
S.L. (research agreement #20963 with University of Barcelona and for the period 2022-2025). This
study is a contribution to the project CRE CGL2017-84419 funded by the Spanish AEI/FEDER and
the EU. We are grateful to Rafael Lépez del Valle for preparing the amber pieces.
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ONCE UPON A TIME IN MEXICAN AMBER - A TALE OF TWO
PIDDOCKS

B. Bojarski'’, K. Cierocka? and J. Szwedo'’
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This study focuses on the fossilized piddocks from the family
Pholadidae Lamarck, 1809, preserved in Mexican fossil resins.
Piddocks are known for drilling into substrates such as rocks,
bones, shells, corals, and xylic (wooden) material. These are
typically preserved withinthe substratestheyusedtoexcavate.
Piddocks fossils, in form of inclusions, are rare, with only two
species and a few reports previously published. We examined
a single piece of Chiapas amber from the Simojovel region
and discovered two pholadid-like bivalve specimens within
it. The larger, better-preserved specimen was identified as a
possible representative of a new genus and species, while the
smaller specimen was classified as a new species of Martesia
Sowerby, 1824. The fossils come from the lower Miocene
fossil resin, estimated to be between 15 and 20 million
years old. The study utilized transmitted and reflected light
microscopy to examine the specimens. We identified several
features that differentiate specimens from other similar ones
(extinct and extant taxa). Among them are, the presence
and shape of an umbonal reflection, mesoplax, and other
additional plates, or the occurrence of periostracum and the
other characters. This discovery is a significant contribution
to the limited knowledge of piddocks preserved in amber
fossils and expands our understanding of the evolution of
the superfamily Pholadoidea. The new findings offer an
important opportunity to study the palaeoenvironment and
taphocoenosis of Miocene fossil resins of Mexico. Moreover,
further research on this group may provide insights into the
evolutionary history and biology of these fascinating bivalves.
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FIRST WHITEFLIES (HEMIPTERA: STERNORRHYNCHA) FROM
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The Sternorrhyncha is one of six suborders of sap-sucking
phytophages in the order Hemiptera and is comprised of about
19,000 nominal extant species. Many of the species in this group,
such as aphids (Aphidoidea), scale insects (Coccoidea), psyllids
(Psylloidea) and whiteflies (Aleyrodoidea), are of great ecological
and economicimportance.The family Aleyrodidae Westwood, 1840
are small inconspicuous bugs, often overlooked on the host plant
despite their abundance on the lower surface of leaves. Their name
“whitefly” is derived from the white appearance of adults of most
species due to the deposition of wax on the body and wings. The
world’s described whitefly fauna currently comprises 1,707 species
belonging to four subfamilies: Aleurodicinae Quaintance et Baker,
1913, Aleyrodinae Westwood, 1840, Udamoselinae Enderlein,
1909 and Berneinae Shcherbakov, 2000. Findings of whiteflies in
their fossil state are very infrequent and sole specimens have been
reported from a few deposits. The oldest record of fossil whiteflies
comes from the Late Jurassic and the others are reported from the
Lower Cretaceous, Upper Cretaceous, Paleogene and Neogene.
Inclusions of fossil insects in fossil resins are valuable sources of
information and provide a window into paleoecosystems and biota.
Amber, a fossilized tree resin, provides exceptional conditions for
the preservation of specimens. It is able to freeze moments in the
lives ofinsects encapsulatedin thetreeresinand show spectacularly
preserved details of their morphology. The presented material
is from Eocene Baltic amber and includes 11 adult specimens,
classified as seven new species in new genus, belonging to the
subfamily Aleurodicinae. All inclusions are deposited in the Natural
History Museum in Copenhagen, Denmark.
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UNCOVERING THE EVOLUTIONARY HISTORY OF SCUTTLE FLY
WINGS FROM THE CRETACEOUS TO THE PRESENT
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The Phoridae (Cyclorrhapha, Diptera) are one of the most
species-rich and biologically diverse families of Diptera.
This family has an extensive fossil record inamber and copal
deposits and in Defaunation resin from the Cretaceous to
the present, but very few specimens have been studied.
Fossil resins are conducive to the exceptional preservation
of specimens allowing observation of morphological
characters in outstanding detail. The well-preserved fossils
fill gaps in the fossil record, which is a keystone providing a
more robust understanding of the morphological evolution
and adaptations that scuttle flies have undergone over
the last 110 million years. An evaluation of several new
fossils and the literature concerning wing descriptions
highlights problems with terminology used to define
essential morphological characters. The phylogenetic
analyses of extinct specimens are hindered by various
wing venation nomenclatures used by authors when
describing specimens. The palaeodiversity assessment
within the fossil record collected from many institutions
brought to light phorid specimens that have never been
studied. These data will contribute to the understanding of
palaeodiversity over time and the potential evolutionary
pressures that this family may have undergone.
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{/t GENUS DIAGRYPNODES WATERHOUSE, 1876
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EOCENE ROVNO AMBER
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A new species of narrow-waisted bark beetles (Coleoptera:
Salpingidae) is described from late Eocene Rovno amber
(Ukraine). Diagrypnodes Waterhouse sp. nov. is the second
fossil species of the subfamily Inopeplinae, the other being
Eopeplus stetzenkoi Kirejtshuk & Nel, 2009 from lowermost
Eocene (53 Ma) Oise amber. Adult Inopeplinae are
recognisable by their strongly flattened bodies and reduced
elytra which has led to their taxonomic confusion with
osoriine rove beetles (Coleoptera: Staphylinidae, Osoriinae)
on several occasions. Extant inopeplines occur under bark
in tropical and subtropical areas worldwide (except for the
present-day Europe) where they probably feed on fungi or
plant material. Three extant species of Diagrypnodes are
disjunct between Australia (southern Queensland), New
Caledonia, and New Zealand, each area inhabited by one
species. The new Rovno amber species is differentiated from
all extant species, and all except the New Zealand species
are apparently winged. The presence of Diagrypnodes
and Eopeplus in Eocene Europe suggest a formerly global
distribution of the subfamily with subsequent extinction and
range contraction in the Western Palaearctic. The ant Lasius
schiefferdeckeri (Hymenoptera: Formicidae) preserved in
the amber piece as a syninclusion is a new example of the
simultaneous presence of the temperate and the cryophobic
(frost intolerant) arthropods in European amber forests.
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SERPHITID WASPS IN BURMESE AMBER: CT DATA PROVIDE A
BETTER COMPREHENSION OF THEIR ANATOMY
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Amber is a material prized in the manufacture of jewellery and
in paleobiological studies, and Cretaceous Burmese amber
is particularly valued for its exceptional richness in fossil
organisms.Because of its transparency,amber generally provides
researchers with clear views of exceptionally preserved fossils. If
amber is polished, it provides multiple views of inclusions, and
we consequently have an idea of the representation of these
organisms in three dimensions. However, the surrounding
amber is sometimes opaque or clouded with particulates that
do not permit a good view of all body regions. With micro-CT
scans, it is still possible to have a very good reconstruction of
these insects. Digital renderings allow us to see all preserved
tissues, and from every point of view. Some exceedingly thin,
or low-contrast parts of the body are difficult to model with
CT data, e.g., the wings, but in general the technique is a really
good complement to microscopy. Using these two methods
(CT scans and observations on stereomicroscope), we accessed
several small or hidden morphological details on some Serphites
specimens (Hymenoptera: tSerphitidae) from Burmese amber,
like the lateral ocellus nearly touching the compound eyes.
The combination of observation and reconstruction permitted
a very complete reconstruction of these small extinct wasps
and a slightly better understanding of their anatomy. Beyond
providing details for species descriptions, some features may be
phylogenetically informative at the family-level.
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HOW CAN WE RECOGNIZE A POLLINATING INSECT IN THE
FOSSIL RECORD?
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Pollination is the process that ensures the reproduction,
survival, and evolution of plants through time, which is
essential for sustaining life in ecosystems. Different external
pollen vectors can carry grains to the female reproductive
organs, such as wind, water, animals, or a mixture of these.
Unlike today, gymnosperms dominated the land surface until
the rapid diversification of angiosperms over the last 100-50
Ma. It is thought that flowering plants have interacted with
pollinating insects since their beginning. The inference of
insect pollination from the fossil record is the main focus of
current research, especially because of findings in Cretaceous
ambers. However, due to the lack of consensus on the definition
of “insect pollinator” and since current pollination analyses
cannot be applied to the fossil record (e.g., rate of visitation to
female receptive flowers), the recognition of this plant-insect
relationship has been a challenge. We consider it essential to
define the parameters that allow us to recognize a potential
pollinating fossil insect. Therefore, we propose a conceptual
definition for fossil-insect pollinator and an operational
classification for fossil insects into pollinators and presumed
pollinators. Thus, we have recognized pollination relationships
since at least the Upper Jurassic (~163 Ma). It is evident that
thereisaneedformoredetailed studies about the development
of plant-pollinator interactions that could be inferred from the
fossil record and its impact on today’s ecosystems.
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Insects preserved in copula are rare in the fossil record. That is
particularly true in compression rocks, since decoupling likely
occurred while on the water surface or while sinking. Most fossil
insects fossilized in a mating position are found in amber. These
were trapped on the sticky resin surfaces in a very short time and
their positions were often secured immediately. Four biting midges
(Diptera: Ceratopogonidae), three females and a male, belonging to
the extinct genus Lebanoculicoides — the lineage regarded as sister
to the remaining ceratopogonids — have been found in middle
Albian El Soplao amber (Cantabria, northern Spain). Two specimens
are in separate pieces of amber but two others (male and female) are
preserved together in a mating position. The first female found in El
Soplao amber was described in 2011 as Lebanoculicoides excantabris;
the new specimens are deemed as conspecific. The distal abdomens
of the specimens virtually in copula are aligned and separated by only
170 microns, and the apices of the female cerci and male gonostyli
only by 36 microns. They exhibit an end-to-end mating position, as
typically occurs in many nematocerans. Bodies are rotated 180 degrees
one to the other. This is the first instance of two insects in mating
position among the collection from Cretaceous Spanish amber, which
is composed of ca. 4,000 bioinclusions. Apart from this rare record
of intraspecific behavior in El Soplao amber, these specimens are
valuable to assess sexual dimorphism in this remarkable genus. The
male specimen has well-preserved and complete genitalia, allowing
for a detailed description.

This work was supported by the Consejeria de Industria, Turismo, Innovacién, Transporte y
Comercio of the Gobierno de Cantabria through the public enterprise EL SOPLAO S.L. (Ref.
VAPC 20225428 of CNIGME-CSIC and research agreement #20963 with University of Barcelona).
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Extant insects are important angiosperm pollinators,
transferring the male gametophyte (pollen) to the stigma
conducting to the fertilization of the ovule, in an ancient
symbiotic relationship in which the insects usually obtain
rewards. Entomophilous pollination of gymnosperms occurred
well before the Cretaceous radiation of the angiosperms, but
most of the pollination by insects in extant ecosystems involve
angiosperms, being the Cycadales an impressive exception.
The fossil record is especially poor in direct evidence of
entomophilous pollination, the most impressive of these being
rare cases preserved in Cretaceous amber. We studied four
thrips present in three upper Albian (Early Cretaceous) amber
pieces from Spain (Penacerrada | locality), one of them bearing
a copious patch of gymnospermous pollen grains of the
Cycadopites-type, implying direct evidence of pollination in the
deep time. Most of the pollen grains detached during immersion
in resin are present close to the body. These thrips belong to the
extinct genus Tethysthrips Nel et al., 2010, in the extant family
Thripidae, first described from Albian El Soplao amber (Spain)
and also present in Barremian Lebanese amber (T. hispanicus
and T. libanicus, respectively). The new Tethysthrips specimens
will be described as a new species (the third of the genus). Our
findings provide the second thysanopteran family identified
as Mesozoic pollinators, after the family Melanthripidae based
on Gymnopollisthrips Pefalver, Nel & Nel, 2012 specimens
with pollen loads from the same Pefacerrada | amber site, and
further evidences that Thysanoptera is an ancient group of
gymnosperm pollen feeders.
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Beetles (Insecta: Coleoptera) and flowering plants
(Angiosperms), with around 25 and 14 percent respectively
of the total number of known species nowadays, are the two
biggest and more diverse groups of living beings on Earth
today. Their evolutionary history seems to be connected since
the flowering plants evolved. Phylogenetic studies support the
idea that angiosperms were ancestrally insect pollinated, and
that insects have pollinated angiosperms practically the whole
angiosperm evolutionary history. Beetles are not only essential
pollinators today, but they were among the first insects to
visit flowers, during the Early Cretaceous, being fundamental
pieces in driving the successive speciation of angiosperms. In
addition, it seems that the influence of other lineages of wood-
borer beetles and their negative effect on the gymnosperms
that dominated the terrestrial surface until then, could also
indirectly favour the expansion of flowering plants throughout
the Cretaceous.
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Diplurans are rare in the geological record despite being among
the earliest fossil Hexapoda. Testajapyx thomasi from the Upper
Carboniferous of Mazon Creek has been the only Paleozoic
representative, though recently disputed (as a stem-group japygoid),
similar to other basal apterygote hexapods. This limited fossil record
challenges understanding of earliest hexapod divergences and
relationships. Amber preserves these tiny, delicate organisms, but
until now only six fossil dipluran species were known. Living in cryptic
habitats and having poor dispersal reduces their entrapment in resin,
as in other soil-dwelling groups. Detailed study of new specimens in
Mesozoic and Cenozoic ambers, housed in the American Museum
of Natural History (New York), doubles the number of known fossil
dipluran species. In the family Projapygidae, two new genera and four
new species have been described from Cretaceous Myanmar amber
and Miocene Dominican amber. The Burmese specimen is the oldest
and apparently earliest diverging lineage in the family, preserved at
the exact moment while attacking its prey (a Symphypleona springtail)
with discharge from its cerci. In the family Campodeidae, the only
known fossil Lepidocampinae will be described from Dominican
amber, and one new genus and two new species of Campodeinae will
be described from Dominican and Eocene Baltic ambers, including
a bizarre new genus with a beak-like rostrum unique in Diplura. This
overview provides tantalising glimpses about the evolutionary history
of a group that is poorly known but critical to understanding the origin
of insects.

Acknowledgments: Funded by an APOSTD2019 Research Fellowship from the Generalitat
Valenciana and the European Social Fund (ESF).
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Pseudoscorpions are an intriguing and understudied group of
arachnids often overlooked due to their diminutive size and
cryptic habits. They superficially resemble scorpions but lack a
tail and sting, and use their characteristic pedipalps (pincers) for
grasping prey and defending against predators. Because of their
habitat preferences (litter, bark, caves), fossil pseudoscorpions
are relatively uncommon, with the majority of preserved
specimens found as inclusions in amber. Most of the fossil record
is restricted to Cenozoic ambers while Mesozoic records are rare
or poorly described. Here, we report the first fossils of the order
from Spanish Lower Cretaceous (Albian) ambers. The study is
based on three specimens of various states of preservation, two
in amber from Pefacerrada Il (Alava Province), and the third in
amber from San Just (Teruel Province). The San Just specimen
consists of an isolated pedipalp that has been ascribed to the
family Pseudogarypidae (extant genus Pseudogarypus). From
Pefnacerrada Il amber, two new genera and species can be
described from virtually complete specimens; one in the family
Garypinidae showing preservation of internal tissues, and other
(anymph of unknown instar) of uncertain affinities to family level.
These findings represent the earliest occurrence of the families
Pseudogarypidae (superfamily Feaelloidea) and Garypinidae
(superfamily Garypinoidea). Further, they provide evidence for a
diverse pseudoscorpion fauna in Spanish amber and shed light
on the evolution and historical biogeography of the group.

Acknowledgments: This work is a contribution to the grant RYC2021-032907-l,
funded by the MCIN/AEI/10.13039/501100011033 and by the European Union
«NextGenerationEU»/PRTR.
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Biting midges (Ceratopogonidae) are a diverse family of Diptera whose oldest
members are found in the Early Cretaceous, generally in amber and more
rarely as compression fossils. Extant adult females of several genera feed on
vertebrate blood and are considered as medically important since some species
act as disease vectors. In the context of studies on the origins of hematophagy,
the study of their fossil representatives allows a better understanding of their
biology and evolution, as older biting midges lineages are also hematophagous
on vertebrates (based on their mouthparts). The Early Eocene (Ypresian) amber
from Oise (Creil, Le Quesnoy, France) is of particular interest, containing a great
diversity and disparity of arthropods that provide exceptional paleoecological
information. At present, there is a 26-million-year fossil gap between 78
mya Canadian and 54-52 mya Fushun and Cambay ambers. More than 300
specimens of biting midges have been found in 55-53 mya Oise amber, now
housed in the MNHN in Paris, but none has been described yet, making them
a particularly important deposit. Here we present the first results based on the
identification of seven specimens, in five amber pieces, four of them being in
syninclusions pairs. This study is still in progress, and other specimens will be
studied. Six were identified as the extant genus Atrichopogon Kieffer, 1906,
extending the temporal range of the genus, as the previously oldest known
specimenwasfoundin40mya Balticamber; with five belonging to the subgenus
Atrichopogon (Meloehelea) Wirth, 1956, and the sixth to an undetermined
subgenus. The remaining specimen is a male of an undetermined genus cf.
Eohelea Petrunkevitch, 1957, known from other Eocene amber deposit, and
further work will determine its status. None of the seven studied specimens
are engorged, which limits inferences about their diet until the mouthparts
are analyzed. This work allowed us to identify three morphotypes among the
five amber samples studied, which would preliminarily indicate a moderate
diversity of biting midges with a predominance of the genus Atrichopogon.
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Order Dictyoptera (so-called “roachoids”) is an ancient insect
group whose Paleozoic representatives had long ovipositors
and assumably laid single eggs. A gradual shortening of
the ovipositor is observed throughout the evolution of this
group. In the Cretaceous, groups with both external and
concealed ovipositors co-existed. The internalization of the
ovipositor is related to the ability to form ootheca, a structure
that encompasses the hardened case and the eggs. It is
produced by the collateral glands of female cockroaches.
It evolved to protect embryos from drying, predation, and
infections. Here, | report oothecae attached to the body of
cockroaches preserved in Cenomanian Myanmar amber
and describe possible modes of oviposition of extinct
cockroaches. The ancestral mode of ootheca oviposition,
known from the superfamilies Corydioidea and Blattoidea,
is to drop the ootheca just after it is formed. Towards an
investment in parental care, the ootheca is held to increase
the time with maternal protection and is dropped later on,
as observed in the superfamily Blaberoidea. Finally, some
representatives in the same superfamily retract the ootheca
into a vestibulum formed by sternite 7, where it is completely
protected from external factors. The most derived mode,
known as true viviparity, is present in the small subfamily
Diplopterinae and is thought to have originated during the
Cenozoic, characterized by the mother giving birth to live
young. The oldest definitive oothecae are recorded from
Early Cretaceous localities of Yixian (China) and Crato (Brazil),
as well as mid/Late Cretaceous Myanmar amber.
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While amber is a well-known and studied material, with
inclusions ranging from the Triassic to Holocene, younger
resins such as Pleistocene copal (2.58 to 0.0117 Ma), Holocene
copal (0.0117 Ma to 1760 AD), and Defaunation resin (resin
produced after 1760 AD) have been largely ignored. Yet, copal
and resin preserve arthropod communities from the centuries
and decades leading up to the Anthropocene, giving a unique
perspective on biodiversity. These inclusions allow us to
explore the biota from a different perspective than that given
by historical collections, and to evaluate the biodiversity loss
in fragile, hotspot ecosystems. Exploration of copal and resin
has demonstrated changing distributions for some species
as well as uncovered new species in resin-producing forests,
collectively aiding our understanding of recent evolution
during the Holocene. Holocene copal and Defaunation resin
from Madagascar, Colombia, the Dominican Republic, Brazil,
and East Africa, sometimes reaching ages of 36,000 years BP, are
rich in arthropod inclusions. Some of these are extant species,
but some of them are already extinct, at least in the immediate
areas of where the copal or Defaunation resin originate. For
example, the stingless bees Axestotrigona (Axestotrigona)
kitingae and Hypotrigona kleineri, both in Holocene copal
from Tanzania, are likely recently extinct. The jacobsoniid beetle
Derolathrus cavernicolus was also identified in such Holocene
copal.Jacobsoniidae are a species-poor family of minute beetles
distributed in tropical and subtropical regions, mainly islands,
and have never been reported on the African continent, despite
the fact that the copal piece is only 210 + 30 years BP in age.
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A new resource of Eocene amber from the Gérka Lubartowska
region (Lublin area, South Eastern Poland) has been
recognized. It is a group of clastic deposits accumulated
in the Middle and Late Eocene. Amber accumulations are
found in marine sediments associated with regressive facies.
Amber found in this area brought several inclusions not
reported from similarly aged amber from the Gulf of Gdansk,
Bitterfeld or Ukraine. A unique representative of the true bugs
family Nabidae (damsel bugs) representing a new genus and
species is identified among these inclusions. The Nabidae are
members of a guild of arthropod predators found in different
terrestrial ecosystems. The recently found fossil presents
several morphological peculiarities, not present in modern
nabids, as stalked eyes and fossula spongiosa developed
on all legs. Analysis of morphological features of a new
damsel bug brought some indications to its palaeoecology,
palaeobehavior and palaeohabitat. We can assume it was a
riparian bug, hunting near shorelines or the marginal growths
near freshwater bodies, estuaries, and sea coast, similarly to
modern members of the families Leptopodidae, Saldidae,
Gelastocoridae. Fossula spongiosa is present on the fore and
mid legs or only on the fore legs in most of Cimicomorpha,
including Nabidae. In the new fossil Fossula spongiosa is
present on the tibiae of all legs. The presence of this structure
on all legs is usually related to peculiar sexual behavior
called traumatic insemination. We assume that traumatic
insemination was also a behavior present in this fossil damsel
bug from the Lublin amber.
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Amber-embedded fossils provide unique snapshots of
the Earth evolution because they are preserved with
exceptional fidelity and are relatively common. There
are more than 150 known amber deposits around the
world, covering ages from the Triassic to the Miocene.
Morphological resolution of amber fossils is often
comparable with that of modern specimens, as was
demonstrated by transmission electron microscopy in
thin sections of amber. However, the resolution of non-
destructive methods forimaging of amber fossils is limited,
and the quality of preservation is rarely the reason for this
limitation. At the same time, the systematics of many tiny
organisms, and mites (Acari) in particular, is often based
on morphological features with a characteristic size of
microns, presenting a challenge for imaging methods.
Recently, we proposed an improved method for non-
destructive preparation of amber: polishing, hydrating and
imaging of amber specimens. Here we present the results
obtained by using that method in combination with the
super-resolution confocal microscopy (Airyscan) in the
studies of fossil mites from Eocene and Cretaceous amber.
The obtained resolution is comparable to that of scanning
electron microscopy, which is routinely used to study
modern mites. Our results show that super-resolution
confocal microscopy, in combination with specific non-
destructive methods of amber preparation, provides the
resolution that was previously hardly feasible in fossils and
helps to reconstruct the evolution of life in great detail.
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The objective of this session is to provide a forum
to discuss future prospects for the conservation of
Palaeontological Heritage taking into account the current
state of fossils protection worldwide. We encourage
potential collaborators to share their experiences and
opinions about the needs, barriers and disadvantages
that they face in their different countries when protecting
their Palaeontological Heritage and how is framed within
the Sustainable Development Goals “SDGs” of UNESCO's
2030 agenda. Since different countries have implemented
different criteria and conservation laws at a global, regional
or local level, it will be interesting to know the coincidences
and differences between the distinct points of view. Finally,
we invite potential speakers to share their strategies aimed
to include the general public in effective medium- and
long-term conservation plans.

Palaeontological heritage.
Future perspectives
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In Mexico, palaeontological heritage has had a legal framework
since 1986.The Institution in charge of its application is the National
Institute of Anthropology and History (INAH for its acronym
in Spanish). After almost three decades, the INAH through the
Palaeontology Council (ConPal for its acronym in Spanish) begins
to implement the tools for the application of the legal framework.
Six years after the installation of the ConPal in its new stage, and
after establishing specific lines of action that involve the academy
and the general public to know the legal framework and that fossils
are part of the national heritage, we present the diagnosis of the
situation in the country, within the INAH as well as in the universities
and research centers. Although the legal framework is perfectible, it
is necessary to recognize that requesting the changes depends on
other areas of the government. Thus, ConPal considers important
to continue working from education, promoting good practices
in professional development and interinstitutional collaborations.
As for social appropriation, it is important to adequately inform
about the process of palaeontological research, and it is possible to
differentiate between fiction and reality of the commercial content
that exists on the subject. There is still a long way to go, but it is
important to reflect and measure the work that has already been
done, in order to propose other strategies that allow consolidating
the protection of palaeontological heritage in Mexico.
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The Divisidon Paleoboténica is a department of the Museo de
La Plata which was world pioneer in paleobotanical research,
and houses a general collection with ca. 18,000 samples.
Since the 20th century, it has been one of the most important
paleobotanical repositories worldwide. For this reason, the
Museo has received fossil specimens from ca. 30 countries and
almost all the Argentinean provinces, by means of donation,
exchange, and field trips accomplished by the department
staff. Between them, there are small collections from worldwide
known lagerstatten (i.e., sites with fossils of exceptional quality
of preservation and/or abundance). They comprise five
pieces of the Rhynie Chert (Lower Devonian, Scotland), ca. 40
concretions from Mazon Creek (Pennsylvanian, Illinois, USA), 30
fragments of Coal Balls (Pennsylvanian, Kansas, USA), ca. 300
fossils from the Cerro Cuadrado Petrified Forest (Middle Jurassic,
Patagonia, Argentina), and ca. 600 samples from Laguna del
Hunco (Eocene, Patagonia, Argentina). Since the lagerstatten
fossils offer valuable information about plant paleobiology,
their availability helps to enrich the knowledge for the general
public and the training of paleontology students. Except for a
few samples, the rest have not been studied in detail. Given its
paleontological and historical importance, we have begun tasks
toenhanceitsvalue, for preventive conservationand to promote
public knowledge of these pieces; including: classification of
indeterminate specimens, cleaning and enclosing objects to
protect them from dust, the use of desiccants to correct relative
humidity, the mounting of temporary exhibitions, and the
uploading of images to online platforms.
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A complete mounted skeleton of the stegosaur Miragaia
longicollum (approximately half the fossil bones of MG4863,
half recreated) was digitized for studies of reconstruction and
biomechanics. Fast production of 3D models was a higher priority
than their high definition, especially since the assembling of the
full 3D skeleton required relatively low-resolution models. Initially,
a handheld surface scanner was used (Sense 3D Scanner, 0.9
millimeters resolution at 0.5 meters, which combines structured
light and photography) as it is capable of model production
at high enough resolution immediately after scanning, but
operation errors or misalignments were frequent, requiring
process repetition with still subpar resulting models. Most
Structure from Motion photogrammetric techniques use a LED
ring flash, attached around the lens, as this illuminates the subject
evenly, while regular flash creates hard shadows. For this project,
flash photography with even and smooth lighting was achieved
using a flash diffuser, and improved by an in-camera feature to
lift exposure of the shadows (“Dynamic Range Optimization” on
Sony cameras). Analogous results were achieved with built-in and
externalflashes, with more than one type of flash diffuser, and with
DSLR cameras from entry to professional level. This methodology,
combined with a relatively low number of photographs for faster
processing (~130 each, ranging from limb bones to vertebrae in
complexity), was the most efficient for a quick turnaround, with
well-lit on focus photographs, mostly independent of external
light conditions, taken in quick succession at high obturator
speed, and capable of producing high-definition models, in
occasions even more reliable than other lighting options.
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Scientific collections safeguard the natural diversity of a region;
however, regulations governing these research sites restrict the
release of materials for exhibitions and/or consultations. Therefore,
many curators of collections worldwide have chosen to use different
methods for 3D digitization of the most relevant specimens.
Nonetheless, the application of this technology is still incipient
in Mexico. Recently, the Eliseo Palacios Aguilera paleontology
museum, located in the state of Chiapas, began to digitize fossils
from its scientific collection, which houses 6,123 cataloged fossils
from the region; of these, 72 specimens are holotypes, which
consolidate it as one of the most important paleontological
collections in Mexico. The 3D models of the selected fossils were
obtained using high-resolution digital photogrammetry, a non-
invasive and low-cost technique that allows obtaining virtual
representation of high-quality and geometric precision. The
Photographs were obtained using a 24-megapixel Canon camera
anda 35 mm primelens, whose color was calibrated to maintain the
color fidelity of the specimen using Spider Chekr and Lightroom
software. Then, rendered was made in Agisoft Metashape to
obtain 3D models. The final render was imported into Sketchfab.
com, standardized platform for viewing 3D models. Currently, the
page (https://sketchfab.com/MuseoPaleontologia) has ten models
fromits holotype collection, four from the reference collection, and
one from the historical collection. The 3D technology will allow
digital documentation and safeguarding of the paleontological
heritage of Chiapas, Mexico, thereby facilitating dissemination to
the public and the exchange of knowledge with other researchers
and institutions in the world.
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Three-dimensional modeling of fossils through different
methods of acquisition is an applicable technique in different
areas of computational palaeontology, such as visualization
in virtual reality, biomechanics, bone retrodeformation,
restoration of partial fossils and, as proposed here, the
creation of highly accurate palaeoart, which is a vital piece in
the communication of science. Using photogrammetry, we
digitally recreated the partial skull and holotype of the Lower
Triassic Brazilian Temnospondyli Sangaia lavinae (Dias da Silva
etal., 2006). Using Blender, an open-source software, to sculpt
digitally, we were able to reconstruct the missing structures
of the cranium based on its close relatives and the previous
restorations of its skull. This reconstructed skull was printed
in 3D and prepared with paint and artisanal methods to look
like the original fossil, thus being better suited for museum
exhibition than the original partial skull. Furthermore, the
model was used as a basis for a 3D digital sculpture of the in
vivo recreation. The soft tissues were estimated in relation to
the morphology of the fossil, creating a highly accurate 3D
palaeoart, which can be animated, manipulated in computer
or virtual reality, and used as new data to study the specimen.
3D reconstruction should be established as part of the
curation process in collections of fossils, as a way to preserve,
generate new data and share scientific accurate models with
researchers around the world.
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Oneofthe mosteffectiveand comprehensive ways to transmit
complex palaeontological data to the public is through
palaeoart. In this context, we developed two interactive
platforms for exploring the natural (using augmented reality)
and virtual (using virtual reality) environments of Athens.
The augmented reality application will be for inexpensive,
commonly-available hardware such as smartphones. It will
work at specific locations on the top of Acropolis hill. The
Acropolis of Athens, one of the most visited landmarks of
Greece, is located on the top of a hill, at the center of Attica
basin, offering therefore an excellent view on Athens. The
smartphones will use their video-see-through systems to
overlay visuals onto the live environment and use sensors,
such as digital compasses and GPS, to determine their
location. The virtual reality platform will be developed for
specialized, high performance, head mounted displays. Our
palaeo-reconstructions will cover four geologic and two
historic periods of Athens: Late Cretaceous, Late Miocene
(Turolian), Early Pleistocene (Villafranchian), Early Holocene
(Greenlandian),fifth-centuryBCEAthensandlate 19thcentury,
respectively. Those periods are well-documented in both the
palaeontological and archaeological records. Our app aims
to help the public engage with the past. This research was
co-financed by the European Regional Development Fund of
the European Union and Greek national funds through the
Operational Program Competitiveness, Entrepreneurship
and Innovation, under the call Research Create Innovate
(Research project: PalaeoScope; Project code: 03781).
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Rural education has a distinctive connection with the
surrounding territory, which can be used as a means of
learning. So, in rural schools many of the curricular aspects
are achieved by studying them in nature, which in this way
becomes the textbook and motivates the students more.
The context of the present research has been a rural school
in the province of Zaragoza (Spain). This center works
with projects, making use of local heritage and active
methodologies so that students learn about and respect
the local heritage. Itis alsoimportant to highlight the great
paleontological interest of the Autonomous Community
of Aragon in terms of the diversity of fossils, which make it
possible to record various events in the history of the Earth
at a regional level. In this context, our aim is to investigate
what conceptions the students of the center have about
paleontological heritage and whether they know how to
differentiate it from other types of local heritage (cultural,
historical, etc.), as well as the relationship between their
sense of local identity and the natural materials present
in the nearby environment. The evaluation instrument
has been a questionnaire introduced in a multigrade
classroom from 4th to 6th grade of Primary Education.
The results indicate that using methodologies that take
advantage of the environment makes some students show
environmental awareness. In conclusion, this study has
demonstrated the importance of raising consciousness
and connecting the natural dimension through education
to care for and preserve the heritage that surrounds us.
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The collection of fossils supports a flourishing market,
which is largely unknown to the academic community. To
contribute qualitatively and quantitatively to the knowledge
of fossil market, a database focused on fossils auctioned
during the last twelve years (January 2010 to December
2022) was compiled, and the results available online for
more than 70 auction houses were opportunistically
analyzed. Fifteen data were collected for each auctioned
item, including taxonomic identification, provenance, state
of preservation, estimated and realized value, museum
quality, and the scientificimportance of the fossil (evaluated
based on our experience). A total of 10000 records were
analyzed. Preliminary analysis of the data shows that most
of the fossils traded came from North America (more than
35%) and Africa (more than 20%).The database also includes
media-attracting auctions, such as Stan’s auction (T. rex sold
by Christie’s in 2020 for approximately 30 million). Although
not representative of the entire fossil market, which is also
characterized by tradefairs, online shops, and physical shops
(that cannot be easily studied), this type of datais publicand
readily available. The results of this research may be useful
not only to learn more about the international fossil trade
and to provide important information to auction houses,
fossil preparators, and sellers, but also to better assess the
economic value of fossils from an insurance point of view,
which is useful information for museum and university
collections. It also provides a solid basis for further study of
this issue from legal and policy perspectives.
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Alpuente is located in Los Serranos region (NW Valencia
Province, Spain), at the eastern part of the Mesozoic Iberian
Range, an area specially affected by depopulation. The
paleontological project of Alpuente began in 2001 as a rural
development initiative after several field campaigns with
sauropod and stegosaur remains. The results of these field
works brought about the creation of several visitor-friendly
paleontological spaces: the preparation laboratory, two
dinosaur tracksites equipped to receive visitors and declared
Items of Cultural Interest (Bien de Interés Cultural), and a local
museum (opened in 2006), among others. Two aspects have
been analyzed for this congress, the social and economic
benefits of the projectand how useful theinitiative has been for
paleontological heritage protection. The Museum organizes
educational activities and receives thousands of visitors
every year, revitalizing the village and feeding local business.
Since the beginning, the Museum staff has maintained an
active dialogue with local residents to encourage a broad
appreciation of the value of paleontological heritage, and the
positive effects of these actions have been noticed along the
time. At the moment, more than twenty years later, around
the 40% of the fossils in the exhibition or housed in the
institution have been donated by local residents (or they have
been involved somehow in the discovery) and the 56% of the
catalogued dinosaur sites in Alpuente, have been located by
them. Neighborhood has become a significant and active
part of this project.
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The Malay Archipelago in Southeast Asia is a hotspot of
high biodiversity including Brunei Darussalam. This is due
to complex migrations of vegetation in the region since
the Miocene resulting in the mixing of floristic systems.
Such flora can be seen in Brunei Bay in Brunei now with a
mixture of mangrove, peat, and freshwater swampy forests
surrounding part of the bay. Brunei Bay also provides a
great inlet for fluvial and marine sediment deposition. In
this study, we attempt to trace the vegetation pattern from
the late Miocene onwards based on palynological findings
obtained from 5 boreholes with a ranging depth of 10 to
88 meters (known as boreholes NBH 68, NBH 108, NBH 139,
NBH177, and NBH 258) stretching across Brunei Bay (Brunei
side) area. A standard palynological analysis was conducted
with 37 subsamples selected from the boreholes.

The findings reveal a total of 331 pollen specimens; with 18
families and 22 taxa. Rhizophoraceae, a type of intertidal
to coastal mangrove, was found to be the most common
family identified, followed by Fagaceae, a member of
swampy and mountainous assemblage. The highest
number of specimens was recorded in the deepest borehole
containing mostly mangrove assemblages, while the least
number of specimens with less than 10 specimens was
found in much shallower and landward boreholes. These
findings suggest that Brunei Bay underwent significant
palaeoenvironmental changes, with mangrove vegetation
with the occasional occurrence of swamp and mountainous
vegetation dominating the coast in the past.
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The transition from the Jurassic to the Cretaceous period
was a significant moment in the history of life on Earth,
marked by the rise and diversification of flowering plants.
However, the debate on the causes and context of this
event is still ongoing. It has been suggested that the rise of
angiosperms was driven by the competitive superiority of
angiosperms over gymnosperms, leading to the dismissal of
the previous gymnosperm-dominated floras. However, the
evolutionary trajectories of the gymnosperms during the
Jurassic-Cretaceous transition have not yet been formally
investigated. Here, | present investigations on the dynamics
of two groups of gymnosperms, namely cycads and Gnetales,
during the Jurassic-Cretaceous transition. | show the presence
of both similar and different patterns between the groups,
with both lineages showing signs of a Cretaceous radiation
and geographical expansion, but with the Gnetales showing
a post-Early Cretaceous bottleneck. These result suggest
some common trigger or cause of plant radiations across
the seed plants, though the possibility of a common bias in
preservation should be investigated further.
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The terrestrialization of plants is one of the most significant
biological events in the history of the Earth. It is thought to
have occurred during the early Paleozoic Era, as evidenced
by spores, reproductive structures, and probable stomatal
complexes. While the record of early vascular plants in
Argentina is well-documented in Devonian-age successions,
Silurian land plants fossils are scarce and limited to the
northwest of the country. This contribution presents the first
record of Pridoli-aged megaflora from Argentina, found in
the Rinconada Formation, an olistostromic succession in the
Eastern Precordillera of San Juan province. The age of the fossil
assemblage is established by the presence of the graptolite
Skalograptus parultimus. The paleofloristic taphocenosis
made up of an association of eutracheophytes (Salopella cf.
marcensis, Hostimella sp., Aberlemnia caledonica, Cooksonia
cf. paranensis, Cooksonia cf. pertoni, Isidrophyton sp.),
distributed in the mélange matrix. The high paleolatitude
location at the Silurian-Devonian boundary of the Rinconada
Formation flora has paleobiogeographic significance, given
its proximity to the South Laurussian-Northwest Gondwanan
phytochorion.
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Cladoxylopsids are an extinct group of plants known from the Middle
Devonian to the early Carboniferous. Their youngest representative
is Cladoxylon, a genus found predominantly in Tournaisian (early
Mississippian, ca. 360-345 Ma) localities of Europe. While most
cladoxylopsids described to date have been reconstructed as trees,
Cladoxylon has been hypothesised to have had a non-self supporting,
possibly lianescent habit. In this study, we analyse the anatomy of
50 permineralized stems from the Lydienne formation in southern
France to investigate in more detail the architecture and development
of these plants. The specimens are 6.5-30 mm in diameter and up
to 9.5 cm in length. They have a dissected stele, with 6 to 16 xylem
ribs. Protoxylem strands are mesarch, located at the rib tips, and
contain parenchyma cells surrounded by protoxylem tracheids. All
the specimens have secondary xylem, often more developed towards
the centre of the stem. The cortex is made of two conspicuous zones,
one parenchymatous and one sclerenchymatous more peripherally.
Differences between the specimens include (1) the shape and number
of xylem ribs, (2) the presence/absence of central vascular bundles,
and (3) the mode of emission and the anatomy of second order axes.
Three taxa already reported in co-eval deposits of Germany are
recognized (Cladoxylon mirabile, C. taeniatum, and C. taeniatum
form dubium), as well as potential new species. We discuss whether
some of these different morphotypes of Cladoxylon may represent
different developmental stages of a same plant and propose new
hypotheses about the genus growth habit.

Hemaric session: PALEOBOTANY AND PALEOECOLOGY BY EARLY CAREER RESEARCHERS

54




N

O
O

CAMARA DE LOBO’S LEAF-BED, A UNIQUE BUT
POSSIBLY LOST QUATERNARY PLANT FOSSIL SITE
FROM THE SOUTH COAST OF MADEIRA ISLAND
(PORTUGAL)

C.A. Gois-Marques'234%", J. Madeira®¢, and M. Menezes de Sequeira?

'Unidad de Botanica, Dept. BEE, Universidad Complutense de Madrid, Madrid, Spain

“Madeira Botanical Group (GBM), FCV, Universidade da Madeira, Funchal, Portugal

3Instituto Dom Luiz (IDL), Laboratério Associado, Universidade de Lisboa, Lisboa, Portugal
“CIBIO, InBIO Laboratdrio Associado, Universidade dos Acores, Ponta Delgada, Portugal
SBIOPOLIS Program in Genomics, Biodiversity and Land Planning, CIBIO, Vairao, Portugal
SDepartamento de Geologia, Faculdade de Ciéncias da Universidade de Lisboa, Lisboa, Portugal

*c.goismarques@gmail.com

Keywords
Historical Collections, Leaf Fossils, Macaronesia, Oceanic Islands, Tephra

4t Virtual Palaeontological Congress | May 8-22"4, 2023

On Madeira, most of the plant fossil sites are located in the island’s
northern sector. Descriptions of these sites were published
during the 19" century, butin the first half of the 20" century, new
published accounts ceased. During this period, naturalists that
worked in Madeira Island came acquainted with the existence of a
palaeobotanical record, when assembling fossils to complement
natural history collections, such as those included in the Natural
History Museum of Funchal Seminary. These fossils were never
formally studied or published. Recent analysis of these forgotten
specimens, nowadays included in the Madeira Botanical Garden
collections, revealed a previously unrecognised fossiliferous
site located in Camara de Lobos village, on the south coast of
Madeira. Hand-written labels indicate that Jaime de Gouveia
Barreto (1887-1963), a canon, teacher, and naturalist, collected
these fossils in August 1931 at the Convento locality, Cdmara de
Lobos. In total, seven specimens were found, consisting of poorly
preserved leaf fossils and stem moulds. The fossils are preserved
in tuff-breccia rich in pumice and are most probably associated to
the 6 phreatoplinian deposits from the Upper Volcanic Complex
(<1.8 Ma), that outcrop at Camara de Lobos and along the south
littoral of Madeira Island. Efforts to locate this leaf bed have so
far been unsuccessful due to high density urbanization. Burial
of palaeovegetation by pyroclastic material is rare in Madeira
Island, but these fossils may indicate that other localities with
phreatoplinian deposits have the potential to contain well-
preserved plant fossils.
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On the 18™ of January 1854 a leaf-bed was found by Charles Lyell
and Georg Hartung on Madeira Island. This led to the first focused
palaeobotanical publication by Oswald Heer in 1857 and later by
Charles Bunbury in 1859. This chain of events and publications
were crucial to trigger further research during the 19 century in
the Madeira and the Azores archipelagos. However, despite their
palaeobiological interest, during the 20*" century, palaeobotanical
aimed studies in these archipelagos became very sporadic.
Contradicting this long-time tendency we started, since 2011, to
explore the palaeobotany of these archipelagos, through the study
of historical collections and newly collected fossils. This resulted in
several unexpected new discoveries, especially in volcanic islands,
that are widely believed to lack informative plant fossils. In this
presentation we will summarise the work performed in the last

12 years, demonstrating that these archipelagos do have a well
preserved and informative palaeobotanical record that can be
useful to understand the extant flora and vegetation.
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The Bragantina Platform is an important sedimentary section in
Brazil's northeast Northern region. Most of the Neogene deposits
forming this platform correspond to the rocks of the Pirabas
Formation, which is characterized by carbonate-siliciclastic
rocks interspersed by thin layers of greenish or dark clays and
by sandstones with calciferous cement. Pirabas Formation has
abundant and excellently preserved fossil records, that include:
mollusks, bryozoans, corals, foraminifera, crustaceans, echinoids,
fish, and sirenids. Here we study the palynology of the Pirabas
Formation in the largest number of outcrops to date, examining
17 samples from eight outcrops and one quarry, aligned with the
complete petrographic data of the unit. We recorded 9 species of
dinoflagellate cysts, 7 spore morphotypes, 59 pollen morphotypes,
17 species of diatoms, and one species of silicoflagellate. The
most abundant types (together representing 80% of the counts)
are: Zonocostites ramonae (32.1%), Lanagiopollis crassa (18.7%),
Foraminifera test linnings (13.2%), Polypodiisporites usmensis
(5.5%), Spinifirerites ramosus (4%), Psilastephanocolpories
marinamensis (2%), Operculodinium centrocarpum (1.7%),
Perisyncolporites pokornyi (1.4%), Laevigatosporites tibuensis
(1.3%) and Mauritiidites franciscoivar.franciscoi (1%).We clustered
the samples into two depositional groups: one group formed by
the Capanema quarry, Ponta do Castelo and Fazenda outcrops,
deposited in a mesotrophic shallow marine environment, with
a late early-Miocene age. The second one, formed by Atalaia,
Aricuru, Macarico, and Baunilha Grande outcrops, was deposited
in a mesotrophic coastal environment with nearby mangroves;
these samples may date to the late middle to late Miocene.
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Through new palynological and chronostratigraphic (**Ar/*°Ar
dating) analyses we constrain the ages of important Australian
Eastern Highland macrofloral sites. The Cambalong Creek site
is late Paleocene (Selandian-Thanetian), with an age range of ~
57.3-59.8 Ma as inferred from palynostratigraphy (Proteacidites
angulatus Subzone of the Lower Lygistepollenites balmei
Zone). The Brandy Creek, Hotham Heights and Mount Buller
sites are middle Eocene (Lutetian-Bartonian), with a minimum
age of 39.58 + 0.30 Ma, as inferred from “°Ar/*Ar analyses
of overlying basalts, and a maximum age of ~ 44 Ma inferred
from palynostratigraphy (Lower Nothofagidites asperus Zone).
The Kiandra Diggings site is early Miocene (Aquitanian),
with a minimum age of 21.67 + 0.26 Ma as inferred from
“Ar/*Ar dating and a maximum age of 23.03 Ma inferred from
palynostratigraphy (Middle Proteacidites tuberculatus Zone).
In the context of their revised ages, the recovered macrofloras
suggest that subtropical climates prevailed during the late
Paleocene (Cambalong Creek) and middle Eocene (Brandy
Creek and Hotham Heights), whereas cool-temperate climates
existed during the early Miocene (Kiandra Diggings). For
the middle Eocene sites, there is no discernible difference in
paleotemperature estimates between lowland and highland
sites, suggesting relatively low (<550 m) paleoelevations for
the present-day highland sites during the middle Eocene. This
suggests that most of the present-day elevation (>1400 m) was
produced by post-middle Eocene uplift.
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The Arroyo del Vizcaino site is a fossil-rich megafaunal locality in
southern Uruguay, dated to 33,550-33,900 cal yr BP. In addition to
megafauna remains, the presence of pollen, fungal spores, plant
tissues, seeds, fruits, leaves, woods, phytoliths, and diatoms have
been verified. In this contribution, plant macroremains extracted
from 35 samples from two sections of the fossil-bearing muddy
sand bed were analyzed in order to contribute to the reconstruction
of local plant communities. Although a high concentration of plant
remains was recovered, few of them exhibited characteristics that
allowed their identification. In all samples, a high frequency of seeds
of Aphanes parodii (Rosaceae) and Juncus pallescens (Juncaceae)
as well as achenes of Soliva sessilis (Asteraceae) and vegetative
remains of Poaceae were recovered. Moreover, seeds of Portulaca
papulosa (Portulacaceae), Juncus sp., Eragrostis mexicana (Poaceae),
Eleusine tristachya (Poaceae), Chenopodium sp. (Amaranthaceae),
and Amaranthus sp. (Amaranthaceae), fruits of Lepidium didymum
(Brassicaceae), and megaspores of Azolla filiculoides (Salviniaceae)
were frequently registered throughout the sections. In addition, seeds
of Polygonum sp. (Polygonaceae), Hypericum sp. (Hypericaceae),
Cyperus sp. (Cyperaceae), and Cactaceae, fruits of Malvaceae, and
oospores of Characeae were identified. Most of the identified
remains correspond to herbaceous plants typical of open grassland
environments. The remains of Juncus spp., Azolla filiculoides, and
Characeae sp. indicate the presence of water at the site. Finally, the
absence of significant differences between the samples, along with
the absence of bedding or other sedimentary structures as well as
granulometric differences throughout the section, suggests a unique
event of deposition.
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A preliminary report of fungal remains associated with different organs
of the whole-plant ginkgophyte Umaltolepis mongoliensis is presented
in this study. The fossils were recovered from lignites collected at the
Early Cretaceous Tevshiin Govi Formation (~120 Ma - Aptian-Albian)
in Central Mongolia. More than 200 specimens of U. mongoliensis,
including leaves, cupules, and long and short shoots were analyzed
using different complementary techniques (i.e., light microscopy,
epifluorescence, SEM, and X-ray tomography renderings). Abundant
nonreproductive and reproductive remains of epiphyllous fungi are
associated with the cuticular surface of around 70% of the specimens.
The most conspicuous and abundant structures are scattered to densely
distributed scutella of thyriothecia-like ascomata at different stages of
development, appressed to the cuticles of leaves. Additional remains
ontheleavesinclude 1-3-septate spores and septate hyphae, often with
appressoria. Septate hyphae and ascomata also occur on the surface of
cupules. Furthermore, septate hyphae are associated with the stomata
of the cuticle, and the stomata appear filled with resinous organic
contents that react under epifluorescence microscopy. In addition,
septate and moniliform hyphae are distributed on the surface of shoots.
These fungal remains are attributable to fly-speck fungi and other fungi,
probable saprobic, representing different lineages of Ascomycota. This
report represents the first steps in documenting the fungal diversity
associated with different organs of this gymnosperm species and in
the characterization of the ecological relationships between different
organisms that inhabited the Early Cretaceous swamp forests of
Mongolia. Furthermore, the complementary techniques demonstrate
an improvement in observing different structures and features.
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The end-Triassic mass extinction event (201 Myr ago)
has received particular attention over recent decades
since Sepkoski (1981) classified it as one of the “big five”
mass extinction events in Earth’s history. In Greenland
and Sweden, 80% of the species of terrestrial plants
disappeared at this boundary. In the last two centuries,
Triassic-Jurassic plant remains from Skane, southern
Sweden, have been collected, curated, and studied.
However, the paleoflora from the lowermost part of the
Helsingborg Member (Lower Jurassic: Hettangian) is poorly
understood. We present a taxonomic/paleoenvironmental
study of two novel plant assemblages collected from the
Boserup beds (Lower Jurassic) in Norra Albert Quarry,
Skdne. These successions are among the few localities
that record the terrestrial aftermath of the End-Triassic
extinction. Macrofloral samples were studied using
macrophotography and fluorescence microscopy. Our
findingsshowadominanceofCalamitaceae,Osmundaceae,
Dicksoniaceae, Czekanowskiales, Pseudotorelliaceae,
Ginkgoaceae, and Araucariaceae. This study contributes
towards understanding the plant biodiversity changes in
the Triassic/Jurassic paleofloras and helps assess climatic
changes at that time.
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In-situ fossil forests are valuable biological archives for the
structure and setting of paleocommunities and the ecology of
their organisms. Here, we present the first trees preserved in
growth position in their embedding strata from the Kungurian
(lower Permian) Athesian Volcanic Group, northern Italy, one
of the most voluminous volcanic successions of Variscan
Euramerica. We reconstruct the structure, rise and demise,
and paleoecology of the forest, based on high-resolution
documentation of facies architectures and petrography, and the
paleontological and taphonomic characters of the fossil content.
Generally, the fossiliferous strata record a volcanotectonically
controlled base-level rise in a limnic, possibly endorheic,
wetland basin from a low-relief volcanic landscape. The forest,
preserved as calcified stem bases with roots, grew during a very
short interval of lake-level stasis on a small deltaic sheetflood
fan. The vegetation comprised trees less than 5 m tall with
tabular root systems adapted to the waterlogged substrate,
and was buried and destroyed by mass flows following rapid
submergence. These obrution deposits yield parautochthonous
woody debris providing anatomical evidence of conifers as
the major elements of the fossil forest. Our results not only
elucidate the root architecture of Paleozoic conifers, but they
also document the ecomorphological plasticity of these plants
and establish their appearance in wetlands by the late early
Permian. In addition, the evidence of lake perenniality in the
studied succession is the youngest known for the late Paleozoic
of Europe, pointing to high spatiotemporal differentiation of
late-icehouse aridification in the Euramerican tropics.
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The Upper Pennsylvanian and Lower Permian of Atlantic Canada
record a major transition in the evolution of fossil plants, known
globally as the “Carboniferous Rainforest Collapse;” one of the
few major extinction events in the palaeobotanical record.
This event is broadly characterized by the replacement of the
arborescent Lycopsida and Cordaitales by Mariattales and
Coniferales. The floral transition is observed a global scale,
but there are regional differences in the tempo and totality
of floral turnover. This study explores the transition in fossil
plant community structure at the regional scale, focusing on
Pennsylvanian and Lower Permian localities from Atlantic
Canada. Fossil macrofloral occurrence data were compiled from
museum repositories and records from the published literature,
representing plant fossil occurrences spanning the Lower
Pennsylvanian through the Lower Permian. Species and genus
presences and absences were used to conduct multivariate
analyses of similarity between localities. Species occurrences
shift gradually through time, in keeping both with predicted
background extinction rates and the common use of fossil
macroflora as index taxa. Analysis of community composition at
the genus level revealed little change in average composition
between time bins, but increased variance between sites within
time bins. Sites with compositions similar to those found from the
Lower Pennsylvanian persist throughout the remainder of the
Pennsylvanian record. These results indicate that the turnover in
Atlantic Canadian plant communities is delayed with respect to
the global trend, with the Pennsylvanian mostly seeing a pattern
of increasing diversity in plant community compositions.
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Our understanding of the pattern and tempo of the initial
diversification of metazoans in Early Palaeozoic times is more
challenged than ever, with raising questions about the accuracy and
completeness of the current sets of available palaeontological data
and environmental proxies. This session, organized by the UNESCO/
IGCP 735 “Rocks and the Rise of Ordovician Life” (Rocks n’ROL)
primarily aims at filling the numerous knowledge gaps related to
various aspects of the Ordovician diversification: obviously, data gaps
within the period from the preceding Cambrian explosion to the post-
Hirnantian Silurian recovery do exist, but also major regional biases
in knowledge/data during the Ordovician itself, e.g. from Africa,
South America, the Near and Middle East, southeastern Asia, Siberia.
This session is not restricted to talks on palaeo(bio)geographic and
stratigraphic gaps, but it also welcomes all presentations contributing
to enhance knowledge on less investigated or poorly known aspects of
Early Palaeozoic diversifications related to e.g. taphonomic gaps, reef
communities, trace fossils, and the early colonization of continental
environments by plants and animals.
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The beginning of Ordovician ostracod studies in Baltoscandia
dates back to the middle of the 19" century. The research on
ostracods from bedrock sections and erratic boulders was
complemented with the micropalaeontological studies of
drillcores from Estonia, Latvia, Lithuania and Poland during
the 20" century. Richly fossiliferous sections and hundreds
of research papers on the Ordovician Ostracoda make the
Baltoscandian area attractive for studies on early evolution
of this group. Several curves of the Ordovician ostracod
diversity in Baltoscandia have been published, based on the
data gathered from various electronic databases or directly
from the research papers. Quality of the available ostracod
distribution data is, however, strongly affected by common
and group-specific factors: (1) uneven coverage of the subunits
of the Ordovician System in monographic papers, (2) sampling
effects (effects from variable thickness and accessibility of the
units), (3) different taxonomic approaches (several authors did
insufficiently consider Podocopa and Metacopa; effects from
taxonomic splitting), (4) influence of poorly dated collections
(material from poorly dated erratic boulders with very uneven
stratigraphiccoverage)and (5) methodological effects(influence
of different collecting and preparation methods). Experience
shows that the existing bias tends to be amplified by facies
differentiation. The ‘case of Ostracoda’is demonstrating pitfalls
of a mechanistic approach at standard diversity calculations.
Sources and effects from these bias should be evaluated for all
groups and data quality requires special attention if changes in
diversity are to be interpreted in an evolutionary context.
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Specimens of a new marrellid (Marrellomorpha, Euarthropoda) are
abundantly preserved in the Ordovician Fezouata Shale Lagerstatte,
Morocco. Amongst these are exuviae that allow the first reconstruction
of marrellid moulting behaviours, the crucial recurrent process
of shedding the old exoskeleton, excepting a unique in-the-act
Marrella splendens individual. The marrellomorph moult record helps
us interpret the evolution of this behaviour and its impact on the
evolutionary trajectories of extant euarthropods. This also expands our
understanding of this crucial characteristic in Palaeozoic euarthropods,
which otherwise largely relates to trilobites. The moulting suture of
the Fezouata Shale marrellid runs mediodorsally across the cephalic
shield, between the mediolateral and posterolateral spines. One
exceptional specimen represents a complete moult assemblage,
showing a displaced posterior cephalic shield section supporting
the posterolateral spines. Other specimens, comprising individual
anterior or posterior cephalic shield sections, support this suture line
location, which is also visible in specimens of complete carcasses.
The mediodorsal suture line is alike that of the closely related
Mimetaster florestaensis, and distinctive from the anterior-most
marginal suture preserved in the M. splendens in-the-act moulting
specimen. Mimetaster splendens exited the exoskeleton anteriorly
during moulting, with the spines bent and emerging behind the body,
while the Fezouata marrellid likely exited posteriorly and upwards.
Mechanically, this is more analogous to moulting movements of
clades with lobster-like bodyplans. This difference may accommodate
the greater complexity of the spines of the more derived Fezouata
marrellid, which may have been more difficult to extract during
moulting, requiring different movements to avoid injury.
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The Paleozoic was a time of great climatic and biotic changes
including several large radiations and extinctions, such as the Great
Ordovician Biodiversification Event (GOBE) and Late Ordovician
Mass Extinctions, that heavily impacted evolutionary trajectories
of life on Earth. Coincident with these biotic events were abiotic
events that, in part, drove such radiations and extinctions. The
marine invertebrate record provides a robust platform upon which
to test hypotheses of evolutionary dynamics, such as rates and
causes of diversification and extinction. Some invertebrates have
been studied in more detail than others (e.g., brachiopods). Studies
concerning evolutionary dynamics of Paleozoic echinoderms have
primarily focused on crinoids, which have been used to estimate the
dynamics of the entire echinoderm clade. However, this masks true
patterns of diversity throughout this time. We constructed a large
dataset including all major echinoderm groups (e.g., taxa within
blastozoans, crinozoans, echinozoans, homalozoans) spanning the
Cambrian to Devonian, to quantify evolutionary dynamics. First
and last appearance dates and location data (e.g., formation, basin,
country) were collected from peer-reviewed literature and the
Paleobiology Database. Using these data, we calculated diversity,
origination, and extinction metrics of echinoderms. Results indicate
several turnover events, with diversity increasing slowly from the
Cambrian until the Middle Ordovician.Within the Middle Ordovician,
there was a notable two-stepped increase in diversity, corroborating
other studies identifying the main pulse of the GOBE. These patterns
of evolution will be further explored here, and their abiotic forcings
investigated, by plotting geochemical datasets along recovered
patterns of evolution, extinction, and diversification.
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This contribution introduces a Middle Ordovician graptolite fauna
present in olistolithic blocks, embedded into the Silurian-Lower
Devonian Rinconada Formation matrix, Chica de Zonda Range,
Eastern Precordillera. These olistoliths are also characterized
by marlstones and mudstones, found isolated or succeeding
to hectometric limestone blocks referred to the San Juan
Formation. The graptolite fauna is composed of Holmograptus
spinosus, associated with H. bovis, Cryptograptus schaeferi,
Paraglossograptus tentaculatus, Archiclimacograptus spp.,
Atopograptus sp., Pseudophyllograptus sp., and Tetragraptus
sp. Archiclimacograptus and sinograptids are the dominant
forms in the assemblage; P. tentaculatus is scarce and is usually
found fragmented. On the bedding planes, several specimens of
conodonts and trilobites are observed. The discovery of this fossil
assemblage allows to record the middle Darriwilian H. spinosus
Zone, meaning the third register of this biozone in Precordillera.
The graptolite association was previously found in the upper
levels of the Gualcamayo Formation, Villicum Range section; and
in quartz-arenite olistoliths previously described in the Rinconada
Formation asaghostunit. Moreover, aglobal correlationis possible
with outcrops from North America, Australasia, and equivalent
levels from Scania and China.The discovery of the H. spinosus Zone
in two lithologically different olistoliths (quartz-arenite and black
shales) within the same olistostrome suggests a bathymetric-
paleoenvironmental contrast between these contemporary
deposits (i.e., black shales deposited in a deeper location of the
basin). A precise comparison of these graptolite assemblages
might provide new information about this hypothesis.
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ECHINODERM LAGERSTATTEN FROM HIGH-LATITUDE Since their first appearance in the Cambrian, echinoderms constitute a

\ﬁ GONDWANA: FILLING GAPS IN THE ORDOVICIAN major component of marine ecosystems. In the Ordovician, the exploitation
DIVERSIFICATION OF THE PHYLUM of new ecological niches triggered an exponential diversification of the
phylum leading to its highest morphological disparity and class-level
M. Nohejlova™, C. Dupichaud?, B. Lefebvre?, and F. Saleh? diversity of the whole Phanerozoic. However, the precise spatio-temporal
patterns of the Ordovician radiation of echinoderms remain poorly known,

'Czech Geological Survey, Prague, Czech Republic . . . .
2UMR CNRS 5276 LGLTPE, Lyon 1 University, Villeurbanne, France mainly because of strong geographical and taphonomic biases. Over two

*Institute of Earth Sciences (ISTE), University of Lausanne, Lausanne, Switzerland centuries, the sampling effort was mostly focusing on faunas from Europe
and North America, thus providing a wealth of information biased towards
crinoid-and/or blastozoan (‘cystoid’)-dominated low-latitude assemblages
Keywords from Avalonia, Baltica and Laurentia. Another difficulty with echinoderms
Echinoderms, Lagerstatten, Ordovician, Palaeobiogeography, Taphonomy is that, within a few hours to days after their death, their multi-element
endoskeleton totally disarticulates into many calcite plates, which can

often only be identified at class level. The preservation of articulated

skeletal remains of echinoderms thus requires exceptional taphonomic

conditions and, generally, their burial within obrution deposits. Such

echinoderm Lagerstatten provide invaluable snapshots on past

communities and, sometimes, on biotic interactions. The recent discovery

of several echinoderm Lagerstatten in the Ordovician of the Czech Republic

(Barrandian area), France (Armorican Massif, Montagne Noire) and Morocco

(Anti-Atlas, Meseta) helps partly fill the gap in knowledge of high-latitude

Gondwanan faunas, and further demonstrates these were dominated by

blastozoans, ophiuroids and stylophorans, and thus taxonomically distinct

from lower-latitude assemblages. New echinoderm Lagerstdtten bring

0 also unique information about skeletal morphology and sometimes (soft)
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anatomy, which helps bridging taxonomic and phylogenetic gaps, and
E) thus elucidating evolutionary patterns through time and space.
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The Late Ordovician Richmondian Invasion is a sudden change in
midcontinental Laurentian biogeography and niche occupation.
Continental Laurentian plates moved tectonically from temperate to
tropical/equatorial latitudes. This tectonic shift, along with uplift of
the Kanakee and Cincinnati arches and the Taconian orogeny, created
a warmer, deeper Michigan basin. Tropical organisms colonized these
previously cooler, shallower waters over a 500,000-year period. These
included apex predators like large ectocochleate cephalopods. Increase
in size diversity of Richmondian cephalopods is evident in North America,
even if their overall paleoecology is not well understood. Our previous work
demonstrates evidence of > 1.5 m long cephalopods in the Trentonian
(upper Mohawkian epoch) and Richmondian (Cincinnatian stage) rocks
but not in the Black River (mid-upper Mohawkian epoch). Yet early-mid
20th century investigations of the Black River rocks of the Michigan Basin
hint that > 1.5 m long cephalopods may have been present. University of
Michigan geology professor Russell Hussey alleged the discovery of a giant
cephalopod fossil from the Escanaba River Basin (where outcrops pre-date
the Richmondian). This specimen was never collected or described, despite
its existence repeatedly asserted in published reports. Given its age, and
because 2-3 m long cephalopod fossils have been found in nearby younger
rocks, Hussey’s fossil may have bridged gaps in knowledge around the
paleoecology of apex predators prior to the Richmondian Event. It may have
also provided information on the paleobiogeography of these animals: it
would have occurred west of large cephalopod finds in Northern Michigan
and east of finds in lowa and Wisconsin. Archives and museum research
were unsuccessful in rediscovering Hussey’s personal papers or field notes
that could have shed more light on this specimen; only additional fieldwork
will clarify the tempo of cephalopod size increase in the Michigan Basin.
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The Upper Ordovician rocks of the Michigan Basin contain fossils
common to similarly rocks elsewhere in North America. Within the
series, the Big Hill Lagerstatte contains examples of preservation and
biodiversity that are exceptional compared to most other localities in
the Ordovician of the region. Early paleontological investigations in the
Big Hill Formation report Aulacera (a calcified stromatoporoid sponge)
and other reef building organisms from outcrops in the type section,
but not in the Lagerstatte itself despite their proximity to one another.
While subsequent reconnaissance was able to locate fossils of this
genus ex situ, fieldwork has failed to recover additional occurrences of
aulaceratids,oranyotherspongespeciesineitherthe BigHill Lagerstatte,
the adjacent type section for the formation, or nearby localities where
they were once reported. Possible explanations for this absence could
be an interpretation of the Lagerstatte and the type section as a tidal
flat deposit, meaning that nektonic organisms likely washed in from
offshore (something unlikely for the heavily calcified Aulacera) or that
Aulacera’s association with corals in the prose of early studies led to
their unintentional inclusion in local faunas despite being absent.
Nearby, the Stonington Formation preserves such a more offshore
habitat including apparent reefs, but it is not clear if it is the same age
or older than the Big Hill Formation. While some organisms appear in
both units (such as mobile nektonic cephalopods like Endoceras fulger
and cf. Gorbyoceras sp.), each formation has an otherwise distinct
fauna. Large sponges like Aulacera appeared to be important to the
Big Hill Formation’s ecology at one point in the history of research in
this area, but their current stratigraphic extent, their relationships to
other Ordovician organisms and ecosystems, and the actual location of
Aulacera communities in the Michigan Basin are unknown.
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Palaeontological scenarios

ofthe Parand Basin

The Parana Basin is the largest sedimentary unit in South America,
covering an extensive area of the territories of Brazil, Uruguay,
Paraguay, and Argentina. From a paleontological perspective, the basin
is historically known for its great fossiliferous potential, with organisms
from the Ordovician to the Cretaceous, documented in different
preservational patterns, within a range of depositional environments.
Based on this, the objective of this session is to promote a space for
the dissemination and international recognition of the palaeontology
of this basin, encompassing different aspects of its taxonomy diversity,
taphonomic histories, palaeoecological data, biostratigraphic markers,
and Lagerstatte-type deposits. The session is open to all those who are
interested in the theme, from undergraduate students to professional
researchers, in order to encourage a rich exchange of information on
advances in fossil research in the Parana Basin.




The Parand Basin is an intracratonic basin on South America,
recorded in Brazil, Uruguay, Paraguay, and Argentina, with a total
area around 1.5 million Km?2 In Brazil, the basin was represented
by 6 Sequences: Rio Ivai (Ordovician-Silurian), Parana (Devonian),
Gondwana | (Pennsylvanian-Early Triassic), Gondwana Il (Middle-Late
Triassic), Gondwana lll (Late Jurassic-Early Cretaceous) and Bauru (Late
Cretaceous). At Rio Ivai Sequence, there are sandstones, diamictites
and shales, with ichnofossils, marine invertebrates and microfossils,
featuring afluvial-coastal to glacial, and finally shallow to deep platform
paleoenvironments. The Parand Sequence corresponds to sandstones
with ichnofossils, shales and fine-grained sediments, rich on marine
invertebrates, corresponding to a fluvial-coastal transitioning to a
shallow/deep platform paleoenvironments. Gondwana | includes the
thickest sedimentary record of the basin, corresponding to a glacial
paleoenvironment, transitioning to a marine, and finally fluvial/eolian
of a continental context. On this sequence, is recorded ichnofossils with
glacial influence, coal deposits, beyond fossils with biostratigraphic
importance, as mesosaurids. There are also many vertebrates, as fishes
and tetrapods, flora, macro and microinvertebrates. Gondwana |l
corresponds to fine-grained sediments associated to a fluvial-lacustrine
paleoenvironment, where herpetofauna is the most abundant. On
Gondwanallll, sandstones are present on the base of the sequence, with
many vertebrate ichnofossils. This sequence ends with the Serra Geral
magmatism. Bauru Sequence has fluvial-eolian sediments represented
by many vertebrate fossils, specially dinosaurs, and the first pterosaurs
described to this basin. This knowledge of Parana Basin fossils provides
rich information for paleoecological and biostratigraphic studies
throughout the Paleozoic and Mesozoic of western Gondwana.
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The Irati Formation is a Permian unit of the Parand Basin known
for its rich record of mesosaurids, with precious data on the
history of amniotes. Here we analyze this unitin orderto highlight
the biostratinomic, paleoecological, and biogeographical
implications of these fossils. These mesosaurs were a group of
Sauropsids that lived during Permo-Carboniferous, possibly
one of the first amniotes with aquatic habit. This is indicated by
pachyosteosclerosis observed in ribs and vertebrae, as well as
skeletal adaptations such as the paddle shaped limbs, temporal
fenestraeintheskull,longand compressed laterally tail, theirlong
snout with pointed teeth, which would form afiltering apparatus
to capture crustaceans. The fossils were preserved mainly in
marls, shales and limestones. Although there are three known
genera of mesosaurid, their taxonomy was recently reviewed,
therefore Braziliosaurus and Stereosternum are believed to
belong to Mesosaurus taxa. Their habitat, the Whitehill-Irati Sea,
was relatively shallow and while the surface water was well-
oxygenated, the deeper layers were colder and almost anoxic.
The associated fauna included different species of fish, sponges,
crustaceans, and brachiopods. Mesosaurid remains can occur
in large quantities, under different taphonomic grades, often
indicating mass mortality associated with severe storm events
that were possibly the cause of death, followed by burial of their
carcasses. In addition to the skeletal records, some trace fossils
have been attributed to swimming movements of mesosaurs in
the Irati Formation, revealing more about the behavior of these
vertebrates in the Permian sea of the Parana Basin.
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The Ponta Grossa Formation is a Devonian siliciclastic unit of
the Parand Basin marked by the abundance of marine fossils,
mainly molluscs, arthropods, and brachiopods. However, based
on the exceptional preservation of echinoderms, with organic
remains and well-articulated skeletons, here we review this unit
at the level of a Konservat-Lagerstatte. This echinoderm fauna
comprises asterozoans, stylophorans, and pelmatozoans in
several taphonomic patterns, but with a good record of vagrant
forms, such as asteroids and ophiuroids. These conservation beds
can be divided into two intervals within the formation based on
their taphonomic, sedimentary, and palaeoecological attributes.
The Interval A covers a late Pragian sequence, at the base of the
Jaguariaiva Member, defined by obrutionary stagnation shales rich
in trilobites and rhynchonellids, where asterozoans (Paranaster
crucis and Encrinaster pontis) can be also preserved intact.
Pyritization may be common in these sediments, indicating calm
ocean beds and anoxia just below the water-sediment interface. In
turn, the Interval B consists of a late Emsian sequence, at the base
of the Sdo Domingos Member, marked by obrution mudstones
with bivalves, bryozoans, gastropods, linguliforms, tentaculitids,
and plant remains, besides the notable presence of articulated
asterozoans (E. pontis, Marginix notatus, and Magnasterella
darwini), sometimes with pyritized-kerogenized soft tissue. This last
intervalis the climax of echinoderm preservationin the Ponta Grossa
Formation, pointing to muddy seafloors frequently disturbed by
storms and river discharges. Such deposits are a great window into
the past, expanding our knowledge about the ancient echinoderm
biota along the polar epicontinental seas of Gondwana.
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Thefirstrecords of brachiopods from the Ordovician-Silurian periods
in the Parana basin of Brazil date back to the late 20t century. The
Alto Gargas, lapd, and Vila Maria formations represent this time
interval, and studied outcrops are located in the N-NW portion of
the basin, in the Brazilian Midwest. While only ichnofossils have
been found in the Alto Garcas Formation, the latter two formations
bear macro and microfossils of different invertebrates, such as
brachiopods, mollusks, ostracods, scolecodonts, and trilobites.
Most of the brachiopods are found in the upper part of the lapé
Formation, which is considered to be of Hirnantian age. Although
the brachiopod fauna consists of both articulate and inarticulate
taxa, the fossil assemblage is dominated by the Discinidae species
Kosoidea australis. While indeterminate lingulids, obolids, and
rhynchonelliformeans are also found in the same section, they
are rare in comparison to K. australis. Inarticulate specimens were
primarily preserved as molds and casts, with their morphological
characters such as the shell outline, pedicle track, and growth
lines easily distinguished. Micro ornamentation features were
also visualized in K. australis individuals. Articulate specimens,
represented by rhynchonelliformeans, are even rarer and were
preserved as molds and impressions. The Hirnantia fauna
reported from different places around the world consists mainly of
rhynchonelliformean brachiopods, although Hirnantian discinids
were also described in localities such as Argentina and South Africa.
The Hirnantian brachiopod assemblage in the Brazilian Parana
basin differs significantly from the traditional Hirnantia fauna, and
thus cannot be directly compared to it. Evidence suggests a highly
endemic, context-related assemblage.
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The Devonian sedimentary succession of the Parana Basin in Ponta
Grossa, Parand State, is part of the Ponta Grossa Formation (Devonian
| Sequence). The unit records an endemic fauna dominated by benthic
marine invertebrates. Represented from base to the top by the
geological profiles Bosque Mistral, Francelina, Campus, Curva ll, Curva |
and Franco da Rocha, the succession constitutes a Transgressive System
Tract , capped by a Maximum Flooding Surface. The Australospirifer
paleocommunity in massive silty facies yielded Rhynchonelliformea
brachiopods (i.e., Australospirifer and Australocoelia) apparently in
situ (i.e., in life position) associated with trilobitomorpha and mollusks.
Arthur James Boucot proposed this paleoecological association in 1971
without applying taphonomic investigations, which were uncommon
at that time. Consequently, since detailed taphonomic analyses
were missing what was originally visualized may not configure an
Australospirifer paleocommunity, as proposed. In addition, fragmented
and disarticulated bioclasts that conceivably have experienced possible
lateral transport and some residence time at the sediment-water
interface, as well as the presence of species that did not co-evolved in
time were also interpreted as part of the paleocommunity, pointing to
a potential temporal mixing (i.e., a time-averaged paleocommunity).
Recently field observations and interpretations, as well as laboratory
analyses indicated a feasible in situ fossil association (i.e., corpus-
supportive mode of life) forming clusters that showed a preference for
siliciclastic-dominated, shallow waters in high-energy environments
corresponding to the upper to middle shoreface. Therefore, using
biostratigraphic and taphonomic data, we characterize here a probable
Australospirifer paleocommunity from the Malvinoxhosan Bioregion
(Malvinokaffric Realm).
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Research papers dealing with the ostracod record from the
Devonian Ponta Grossa Formation of Parana Basin in Brazil are
scarce, with descriptions of only a single species, Lapazites roesleri
Pinto & Purper. This study aims to shed light on the taxonomy of
specimens from the Jaguariaiva Member present in the scientific
collection of the Laboratério de Paleontologia, Setor de Ciéncias
da Terra, Universidade Federal do Parang, Brazil. These specimens
are preserved as internal and external molds, which makes
classification difficult, but they present some shell features such
as lobes, sulci, velate structures, shape and size differences that
can be useful in the identification. By using scanning electron
microscopy, four morphotypes have been identified: and are
herein designated Ostracoda gen. et sp. indet. 1, Ostracoda gen. et
sp.indet. 2, Ostracoda gen. et sp. indet. 3 and Ostracoda gen. et sp.
indet.4, based both on size and morphology differences. Ostracoda
gen. et sp. indet. 1 is the largest one; Ostracoda gen. et sp. indet.
2 presents reticulate surface; Ostracoda gen. et sp. indet. 3 differs
from the previous morphotypes in having a bilobate pattern, while
Ostracoda gen. et sp. indet. 4 is more elongated and has a smooth
surface. They have also been compared with South American and
South African specimens previously recorded, although it is too
early to indicate which genus or species the specimens refer to.
This study is useful to a better understanding of the taxonomy and
paleobiogeography of South American Devonian Ostracods.
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Under unusual geological circumstances, individual plants or entire
communities can be preserved in their growth position in the
stratigraphic record, yielding crucial insights into paleoecology,
as recorded in early Permian strata of the Parana Basin (Rio Bonito
Formation, Ortigueira municipality, south of Brazil). To access the
paleoecology of this forest, we described sedimentary facies and
facies associations, mapped exposed and unexposed casts using
Real-Time Kynematic and Ground Penetrating Radar, and measured
lycopsid diameters. The Brasilodendron-like lycopsids casts described
in Ortigueira form a community with a lateral distribution of at least
600 m and are rooted in organic-poor soils formed from siltstones
deposited in interdistributary bay areas of a tide-influenced delta.
These plants present diameters ranging from 9 to 75 cm, and could
reach heights of 4 to 18 m, forming small clusters (pairs or trios)
spaced on average 5.1 m from one another. This spatial organization
has two possible causes: the presumed reproductive strategy of the
plants, which would involve dispersing megaspores within a limited
distance, or a heterogeneous distribution of resources along the
laterally diverse configuration of landformsin the clasticenvironment,
leading to intraspecific competition. Density of the Ortigueira forest is
on average 3000-4000 trees/ha, values greater than those observed in
Carboniferous forests of paleoequatorial regions, which can be related
to the reduced canopy attributed to Brasilodendron-like lycopsids.
The burial process was a result of crevasse splay progradation into
the interdistributary bay area that occurred after a major river flood
event. This suggests that lycopsids occupied habitats with high levels
of physiological stress and frequent sedimentary disturbances in the
mid- to high-paleolatitudes of early Permian Gondwana.
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Knownforitspalaeobotanicalcontent,the RiodoRastoFormation
is part of the Parand Basin. For this study, fossils from this unit
were collectedinanoutcropin Candido de Abreu, state of Parana,
Brazil, with 16 samples being selected, mechanically prepared
and analyzed under stereoscopic microscope, focusing on the
taphonomic details of fossil sphenophytes. This includes the
presence of leaves, fossilization, fossil assemblage, disposition,
size, bioerosion and fracture signs, number of nodes, internode
length and internode ray continuity. A total of 32 fragments
were found, mostly preserved as impressions, with 8 stems
mineralized by oxides, and no leaves or complete specimens.
The fossils were found in different levels of concentration, with
no selection by size, and deposited parallel to the rock bedding,
with no preferred direction, alongside glossopterid and
pecopterid fragments, but not in samples containing bivalve or
conchostraca, also present in the outcrop. There were no signs
of bioerosion, but three samples had fracture markings. Fossil
size varied from 0,5 cm to 3,4 cm in width and from 0,5 cm to
14,5 cm in length. Only three specimens preserved multiple
nodes, 12 preserved one node and 14 did not preserve any,
making the internode length hard to measure, varying from
1,5 cm to 6 cm. The continuity of internode rays classifies the
sphenophytes as Paracalamites sp. Fossil assemblage indicates
that the plants were transported and not immediately buried,
in a high energy, shallow environment, due to the absence of
bivalve and conchostraca.
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The main micropaleontological works in the Guata Group of the
Parand Basin used HCl and HF to dissolve carbonate and silica.
This work proposes to compare two extraction methodologies to
evaluate the rock disaggregation and the preservation and quality
of the recovery microfossils. To achieve these objectives, thirteen
samples of sandstones, shales, heteroliths, and siltstones were
collected. To prepare the samples, a solution of 20% hydrogen
peroxide and another with kerosene was applied to 200g of
each sample, during 48 hours, aiming to compare the recovery
of microfossils and the disaggregation in each method. After
preparation, the samples were washed on sieves with a mesh
size between 420 and 75 pm. The initial mass of the samples
was measured before preparation, as well as the mass retained
on the sieves. The disaggregation rate was calculated based
on the initial mass and the mass retained on the 420 um sieve.
These values were plotted in a scatter diagram, which indicated
a strong positive linear correlation between the two methods.
The recovered microfossils included foraminifera of the genera
Paralingulina, Thuramminoides?, Saccammina, and a fusiform
form. Additionally, three kinds of phytoclasts, an ostracod, and
unidentified bioclasts were recovered.The strong linear correlation
between the disaggregation rate indicates that probably the
parameters that influence the rock disaggregation are intrinsic to
its characteristics, such as porosity, permeability, or organic matter
content. Regarding the recovery of microfossils, in the kerosene
method, hyaline foraminifera and phytoclasts presented a better
preservation, while in the H,0, method agglutinated foraminifera
had a better recovery.
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Uruguayan ammonoids have received attention because of their
completeness and preservation, including soft tissues, inside sideritic
nodules found at the San Gregorio Formation. This unit is mainly
characterized by diamictites, sandstones and shales (rhythmites),
lithologies that reflect postglacial and periglacial environments, but
its age is still a matter of debate. During Middle to Late Devonian
throw of the Early Permian, southern Gondwana was affected by
intermittent glaciations, according to recent studies. The nodules
are found inside tillites from the base of the San Gregorio Formation
and preserve a marine community including actinopterygians,
cephalopods (nautiloids and ammonoids), and Rugosa and
Tabulata coral remains which suggests shallow and relatively warm
environments. We consider the nodules as have been reworked
from underlying units of Devonian age, where we also found them.
The cephalopod material includes clusters of embryonic ammonoid
shells (diameter less than 3 mm), all at the same stage of development,
as suggested by SEM studies. They are interpreted as ammonitellas
preserved in the second stage of shell mineralization, and all
the ammonoids are enclosed by a structure chemically different,
regarding the surrounding sediment. We suggest these clusters as
being reproductive sacs, a strategy that is commonly found in recent
cuttlefish, where the female protects the eggs with a mucous mass
secreted by nidamental glands. Although more studies need to be
done, the described materials would represent the oldest known
record of ammonitellas for South America and the oldest known
record of reproductive strategies in Palaeozoic ammonoids.
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The purpose of this study was to refine the paleoenvironment
of the Lontras Shale (Rio do Sul Formation, Itararé Group)
based on the study of foraminifera and phytoclasts. This shale
is a Carboniferous Fossillagerstatte deposited under glacial
influence, located in Mafra city in Brazil. Sampling was conducted
in twelve layers of the shale (1A, 1B, 1C, 1D, 2A, 2B, 3A, 3B, 3C,
3D, 4A, 4B) in a 1.2m outcrop. The samples were collected every
10cm and weighed with 600g. The collected material underwent
chemical treatment with 15% hydrogen peroxide for 24 hours.
Samples were then washed and dried, and all the total fractions
were observed under a stereomicroscope. A total of 316 bioclasts
(entire fossils or fragments) were identified. Thirty-three of the
specimens were analyzed in a scanning electron microscope.
After that, foraminifera and phytoclasts were identified,
classified located in a stratigraphic profile. The foraminifera were
identified as Ammobaculites sp., Psammosphaera irregularis,
and Saccammina sp. The cell structures of the phytoclasts
suggest they belong to conifers, possibly Agathoxylon.
Additionally, the good preservation of the phytoclasts could
relate the Lontras Shale to a proximal environment. Finally,
the analysis of the microfossils suggests that the Lontras Shale
Fossillagerstatte experienced significant changes in nutrient
supply during deposition. The high concentration of microfossils
and macrofossils in the 3D layer could indicate an increase in
nutrient supply or temperature variation during the deposition
of the Fossillagerstatte. Therefore, the microfossil data support
that the Lontras Shales were deposited in a coastal environment
such as an estuary or fjord.
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Among the various organisms preserved in the Devonian beds of Parana
are the tubeworms. Representing organisms from different phyla, with
a wide stratigraphic distribution, taxonomic discussions have always
been related to the group. The objective of this work was to perform
a taxonomic revision of the group in the Devonian of Parana Basin.
In the collections of the Laboratory of Stratigraphy and Paleontology
of the State University of Ponta Grossa, 277 samples of tubeworms
were selected, representing 2.929 bioclasts. Previous identifications
defined these fossils as ?Vestimentiferous, agglutinated polychaeta,
Serpulites and Cornulites. The taxonomic review presented here used
the Morphotype approach, identifying 12 distinct morphological
patterns, concluding only the occurrences of Annulitubus, Cornulites
and agglutinated polychaeta as valid. Morphological variations along
the tube of the same individual were found in Annulitubus samples,
being smooth in the basal portion, with shallow rings in the medial
and well-marked rings in the upper portion. These three morphotypes
are the same as those found in individuals previously classified as
Vestimentifera (medial and upper portions) and Serpulites (basal
portion), now reinterpreted as Sphenotallus. However, these specimens
differ from the branched organism Sphenothallus by not showing
diagnostic features and evidence of clonal budding. Presumably,
preservational bias has occurred, where different parts of the same
organism have been disjointed, classified as distinct taxa representing
the same species. Consequently, specimens previously defined as
Serpulites and ?Vestimentifera represent, respectively, basal and upper
parts of Annulitubus, which presents morphological variations along
the tube, and should not be considered different species.
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Trace fossils are important tools for paleoenvironmental
reconstruction and provide valuable information about the
conditions of ancient ecosystems. In this regard, for the first
time four ichnotaxa were described in shales from the Campo
do Tenente Formation, lower portion of the Itararé Group in
the Parand Basin, southern Brazil. Despite trace fossils being
common and well-preserved in deposits formed during the
Late Paleozoic Ice Age (LPIA), there is no records of biogenic
structures in these shales in the literature yet. All the samples
were collected in a quarry at Campo do Tenente, Parand, and
four different ichnospecies were diagnosed and described.
Hormosiroidea meandrica, Helminthoidichnites tenuis,
Diplichnites gouldi and Umfolozia sinuosa were identified
in a centimetric level of shale and represent an ichnological
assemblage marked myriapods trackways and burrows
produced by wormlike animals. Hormosiroidea meandrica
dominates the ichnoassemblage, followed by H. tenius, D. goudi
and U. sinuosa. These new data allow the interpretation of new
scenarios to evaluate the depositional conditions of bioturbated
shales from Campo do Tenente Formation during the LPIA.
Along with sedimentological, geochemical, and stratigraphic
data, trace fossils can be useful in the construction of a more
robust paleoenvironmental framework for the Itararé Group.
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The Pennsylvanian Campo do Tenente Formation (Itararé Group) in SE
Parand Basin includes mainly muddy deposits accumulated in water
bodies during the Late Paleozoic Ice Age. Past paleoenviromental
interpretations point to the existence of a restricted environment
influenced by brackish waters, punctuated by mass flows and bordered
by glaciers. To refine this current paleoenviromental setting, this
research seeks to integrate new sedimentological and ichnological
data. In the examined interval, the Campo do Tenente Formation
is dominated by shales and rhythmites with ice-rafted debris (IRD)
that testify floating ice in a low-energy environment. New analysis
identified the occurrence of trackways and burrows, in a horizon
20 cm stratigraphically above the uppermost appearance of IRD.
The trackways from Diplichnites and Umfolozia indicate movement
of small arthropods in subaqueous substrate with periodic drying
in shallow freshwater environments. Additionally, burrows from
Helminthoidichnites and Hormosiroidea point to the existence of a
benthic community. Based on these trace fossils, it is suggested the
coexistence of the Scoyenia and Mermia ichnofacies, that combined
with the sedimentological data allow the inference of a terrestrial low-
energy ecosystem, dominated by freshwater with periodic moments of
substrate exposure. The absence of dropstones in these shales suggests
thaticebergs nolonger contributed with the sedimentation. Meanwhile,
melting of ice masses present in the surroundings could be responsible
for the input of freshwater. These new insights contribute to refine the
paleoenvironmental interpretations for this interval, indicating possibly
a more important contribution of freshwater and moments of subaerial
exposure, not considered in previous interpretations.
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The present biodiversity hotspot of the West Pacific region, including
subtropical Taiwan-southern Japan, tropical Southeast Asia, and
Australia, originated during the early Miocene through a complex
geological history related to tectonic movements. The fossil record
provides essential evidence of how various communities responded to
these geological and environmental events that led to this biodiversity
hotspot formation. The session is dedicated to presenting the rich and
diverse fossils in the West Pacific. We aim to provide an international
platform for discussion between paleontologists examining the factors
that have driven the distribution of faunas in the region. We encourage all
contributions to systematic paleontology, paleoecology, geochemistry,
evolutionary biology, paleoichnology, and taphonomy. Methodological
insights, including new techniques and models, are also welcome.

Neogene-Quaternary fossil
record in the West Pacific
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The Indo-Australian Archipelago (IAA) has today’s highest
marine fish biodiversity with over 2000 species. This biodiversity
hotspot exists there since the Miocene as it shifted from west
to east during the closure of the ancient Tethys Ocean. Many
invertebrate taxa moved with the hotspot attested by the fossil
record, but in the case of fishes such origin is mainly supported
by molecular phylogeny, which analyses also uncovered many
speciation events in the region. However, evidence from the
fossil record is very sparse and in general the Southeast Asian
fossil fish record is understudied. The most often reported
remains from this region are shark and ray teeth, fish otoliths and
bone fragments, and there are only few localities from where
more complete body fossils were described. We provide a brief
literature review of the so far published fossil fish material from
the IAA with the first reports coming from the early explorers of
the Dutch East Indies during the late 19" and early 20™ centuries.
Fish remains were mostly described from Java and Sulawesi, and
occasionally from Sumatra and Borneo. Most of the accounts are
old and the whereabout of many of the original specimens is
unknown. More recent studies from Borneo and the Philippines,
and the nearby subtropical Taiwan, started revealing the high
palaeobiodiversity of the region’s Neogene and Quaternary
fish faunas. This emphasizes that detailed and frequent field
surveys, micro-sampling techniques, and involvement of local
assemblages could help extending our knowledge on the IAA’s
hidden fish palaeobiobiodiversity.
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AN ARTICULATED FOSSIL CIDAROID Cidaroids (Cidaroidea: Cidaroida) are the most primitive taxa

Wae " (ECHINODERMATA: ECHINOIDEA) FROM THE among extant echinoids, characterized by their large primary
((%S MIDDLE MIOCENE NANGANG FORMATION IN spines.The earliest fossil cidaroids can be traced to the Triassic.
J°  NORTHERN TAIWAN This study represents the oldest occurrence of this family in
Taiwan. The fossil-bearing unit is the Nangang Formation

H-K. Chen', C-H. Hsu?, and J-P. Lin?" (~15 Ma) that is well known for sand dollar-rich horizons. The

cidaroid specimen, however, does not occur in the same fossil
beds. Two other cidaroid occurrences are associated with
limestone reef systems in southern Taiwan, which are much
younger (less than 3 Ma). Due to the preservation of large
primary spines in the surrounding sediments, this occurrence
Keywords is interpreted as an obrution deposit. The specimen was
Neogene Geology, Invertebrate Palaeontology, Echinoid Biofacies, Obrution removed from its original reef settings and transported into a
Deposit, Western Foothills depositional basin via a storm event. Based on its transverse
oval and confluent areoles and distinct, rod-like, spinose,
primary spines, the specimen possibly belongs to the genus
Prionocidaris. Whether the cidaroid-bearing horizon and the
sand dollar-rich beds represent two distinct biofacies are yet
to be determined. Nevertheless, diversified fossil assemblages
within the Nangang Formation increase the potential to utilize
fossil echinoids for stratigraphic correlation across different
sections in northern Taiwan.
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Sinaechinocyamus mai is an echinoid species named after Ting-Ying
Ma, the first department chair of the Department of Geosciences,
National Taiwan University. It is one of the characteristic sand dollars
that is still living along the western coast of Taiwan and is significantly
different from their closest relatives in size and biogeographical
distribution. In particular, its extraordinarily tiny body size reveals
unusual evolutionary paths which could be related to changing
environments. Here, we examined paleoenvironmental conditions
and performed conventional stable carbon and oxygen isotope and
unconventional clumped isotope analyses of well-preserved fossilized
samples in the past ~8 Ma. We analyzed the carbonate component of
S. mai and the inferred temperature of the environment where it grew,
by assuming the carbonate precipitation is in thermal equilibrium with
the ambient. Temperature estimated from both 6’0 and A, indicates
S. mai is more adaptable, living in a higher and wider temperature
range than S. mirabilis which is the closest relative to S. mai. We found
that the clumped temperature of S. mai anti-correlates with its body
size. Our analysis also suggests that warm climate preferentially selects
small body size species, triggering the evolution and deviating S. mai
from its ancestors which used to live in cold-water environments.
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This study aims to describe new fossil echinoids, with potential
new species, from Taiwan. Following the construction of new
dams in Taiwan over the past decades, late Miocene to early
Pliocene strata were exposed with abundant marine fossils,
including fossil echinoids. Currently, the classification of
irregular echinoids is under a major revision, largely owing to
new molecular data. New fossil material allows us to review
the published interpretations among the genera Laganum,
Jacksonaster and Hupea. Initial observation and statistical
analysis of the available specimens (n= 93) indicate that there
are two species among the collected material presented in the
current study. The first has a larger body size (reach 60 mm) with
noticeably higher petaloid regions. In particular, the periproct
is positioned and moves toward the margin on the oral side
during ontogeny. The second species is markedly smaller with
less well-defined petaloid regions and a thick margin. Position
of periproct in the latter is close to the peristome. In contrast to
the novel data from Taiwan, occurrences of both fossil and extant
species of Laganum from America and Asia do not overlap, and
the American fauna occur in significantly older strata. Current
issue(s) on systematics and palaeobiogeography of Laganum
and its relatives are reviewed and discussed.
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Otolith (ear stone) morphology is typically used to distinguish fish
species and genera. However, for sea catfish (Ariidae, Siluriformes),
it is hard to differentiate the otoliths of certain taxa especially at
lower taxonomic levels due to their rather complex and almost
indistinguishable morphological features. In this work, we provide
information on the morphology of lapilli otoliths of several
modern ariid species with the aim to study the diversity of past
fish assemblages and provide baseline data for other allometric
examinations. Moreover, since ariids can adapt to different
environments, the appearance of certain taxa can help to assess
habitat conditions back in time. This study utilizes 164 fossil Ariidae
otoliths found in late Miocene deposits of Brunei Darussalam
(North Borneo). Additionally, a total of 82 modern Ariidae otoliths
(belonging to 10 species) were collected from various fish markets
in Brunei and Bornean Malaysia. The morphological information
collected from the modern otoliths was used to identify and classify
the fossil otoliths. Overall, seven Ariidae species were distinguished
in the fossil record, with Nemapteryx nenga (thickspined catfish)
being the most abundant. Although the recovered taxa suggest a
generally shallow marine coastal environment, the varying faunal
composition among the studied fossil sites may indicate subtle
environmental differences. Such disparities could be a result of
coastal processes and related salinity gradient between fully marine
and deltaic/estuarine brackish conditions. However, ecological
conditions can be further traced in the future with geochemical
analyses of the otoliths, and adaptation to different environment
through time could be further explored.
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Squid (Sepiida, Cephalopoda) originated in the early Miocene.
Most of the fossils were found around the Mediterranean Sea,
and the rest were only found in India and Australia. In fact,
because fossil remains of most cephalopods are difficult to
survive, only the squid’sinner shell, a buoyantand supporting
endoskeleton, has a chance to survive. So far, apart from a
few scientific reports on nautilus fossils, there are no other
groups of cephalopods reported in Taiwan. We collected 15
cuttlebone fossils from Taiwan, belonging to 9 species in 3
genera. The fossil samples, ranging from medium to large
in size, are similar to the recent species. Fossil occurrences
are mainly distributed in Taoyuan (Northern Taiwan), Tainan
(Southern Taiwan), Chiayi (Central Taiwan), and Kaohsiung
(Southern Taiwan). [it probably has been illustrated in the
local museum guidebooks already.] Fossil evidence shows
that during the Cenozoic period, the Taiwan Strait may have
been a route for squid migration, expanding from its origin
to Northeast Asia.
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The Cholan Formation, characterized by repeated interbedded
sandstone and mudstone layers, is one of the most representative
CenozoicformationsinTaiwan.However, since the Pliocene/Pleistocene
(P/P) boundary that coincides with the Neogene/Quaternary boundary
was revised by the International Commission on Stratigraphy in 2009,
the corresponding stratigraphic boundary in Taiwan is yet to be
defined. During the process of searching for the new P/P boundary
on land, we noticed the abrupt faunal change across the Cholan-
Toukoshan Boundary (CTB). While a recent study suggested the use of
planktonic foraminifera and calcareous nannofossils for defining the
CTB, we observed that planktonic foraminifera is rare in the samples
from the Cholan Formation. In addition, many microfossils show
signs of reworking. Thus, the former boundary interpretation based
on planktonic foraminifera biozones seems unreliable. Instead, the
change of species composition of benthic foraminifera assemblages
may be a more feasible way to define the CTB in Taiwan.
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This report presents rare remains of four individuals of acropomatid
fish (including a nearly complete skeleton) from the upper Kueichulin
Formation (early Pliocene) in northern Taiwan. The fossils are preserved
in a form of a nodule discovered at the locality known for abundant
marine crustaceans and echinoderms. These specimens can be
assigned to a member of the family Acropomatidae based on their
displayed characters, including dorsal fin with nine spines and about
eight softrays, anal fin with three spines and eight rays, opercle with two
flat spines and typical architecture of the skull. Detailed examination
and computed tomography (CT) scanning reveals the presence of “L”
shaped preopercle with well-developed lobe in the postero-ventral
margin of the bone and well-developed spinulations, presence of five
abdominal and 13 caudal vertebrae (total numbers were definitely
higher, 10 and 15 respectively) and general shape of neurocranium in
various aspects. Fossil otoliths are not uncommon in the Pleistocene
deposits in southern Taiwan, but this finding represents the earliest
skeletal acropomatid fossil record from the region. The discovery of
these new acropomatid fossils provides important insights into the
biodiversity and evolutionary history of fish in the Indo-West Pacific
region, particularly during the Neogene. This study highlights the
importance of continued exploration and discovery of new fossil
specimens to better understand the complex and dynamic history of
marine life in this region.
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The Indo-West Pacific (IWP) region has been the focus of several
studies on the endemism and diversity of marine organisms due
to its high species richness and biodiversity. Studying marine fossils
from the IWP can give insights to the past environmental conditions
and history of the biodiversity hotspot. Along the northwestern part
of Luzon, specifically in the llocos-Central Luzon Basin, are several
shallow marine deposits that host shell-bearing lithologies. Three (3)
Pliocene and one (1) Pleistocene units are investigated. The Laoag
Formation (late Early Pliocene to Pleistocene) in llocos Norte consist of
sandstones composed of shallow marine sand dwelling molluscs, while
the partly coeval Santo Domingo Formation (Middle to Late Pliocene)
in llocos Sur consists of reef-associated molluscs. Further south, in the
Province of La Union, are the Middle to Late Pliocene Cataguintingan
Formation and the Pleistocene Damortis Formation. The former
consists of an intertidal (mud-favoring) mollusc assemblage, while
the latter consists of abundant small pelecypods. The limestone facies
of the Damortis Formation (called the Bacnotan Limestone) contains
giant clam fossils (Tridacna) in certain areas. Exposed along the entire
coastline of northwest Luzon are deposits of uplifted coral reefs (Late
Pleistocene to Holocene) which also contain abundant molluscs. The
variety of assemblages in the investigated sites illustrate how distinct
environmental conditions lead to different mollusc communities,
which are crucial for the establishment and reconstruction of the
depositional history within the sedimentary basins.
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The unique geology and locality have nurtured the high endemism
and complicated natural history of the plants in Taiwan. One of the
representative plants in this regard is the gymnosperm, which contains
both tropical and temperate elements. Among gymnosperms,
Podocarpaceae consists of members from mostly tropical regions
in Asia and Oceania. There are two genera and 5-6 species currently
known native to Taiwan, including taxa in Southeast Asia and extended
to northern Asia from both genera, therefore it is of interest to study the
biogeographic pattern for Podocarpaceae species in Taiwan. However,
the fossils of gymnosperms in Taiwan are scarce despite various efforts
of paleobotanical collections in past decades, particularly for the
macrofossils. However, new progress has been made with promising
results recently and they would contribute to the research of the natural
history of plants in Taiwan. Here we review the current records of
Podocarpaceae that have been found in Taiwan, focusing on our recent
finding of Podocarpoxylon nageioides, from the Miocene which was
published in 2021, as well as some undescribed specimens from the
same strata at hand. A comparison with the fossil records from nearby
regions, i.e., China, Japan, and the Philippines, will be speculated for the
implications of reconstructing the paleoenvironment and paleoclimate
in these regions according to Podocarpaceae fossils.
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Fossils provide invaluable insights into the diversity, ecology, and
evolution oflifeon Earth.However,someregions, suchasthe Philippines,
have limited information on their fossil records. Here, we present an
overview of Neogene and Quaternary marine fossil records of the
Philippines based on published reports and articles. The specimens
presented here are primarily deposited in museums and institutions
for education and research. We found that microfossils, specifically
foraminifera (60%), coccolithophores/calcareous nannofossils (21.48%),
and radiolarians (8.68%), dominate the existing records. Mollusks
(7.38%) and other fossils such as corals, fish, echinoderm, sharks, and
brachiopods(1.3%)arealso present.Notably,awell-preserved specimen
of black marlin (Istiompax indica) collected from an Early Pleistocene
unit from Tambac Island, Pangasinan, and deposited at the National
Museum of the Philippines, represents the first fossil billfish described
from Asia. Marine fossils are reported in the three major island groups
of the Philippines (Luzon, Visayas, and Mindanao), with several records
in the islands of Palawan, Cebu, Panay, and Bohol, and the provinces
of Pangasinan, llocos, Batangas, Bulacan, and Nueva Ecija. However,
further efforts are needed to describe the natural history of Mindanao
due to the limited information in the area. We highlight the critical role
of both public and private agencies in conducting paleontological
studies. The re-establishment of the Paleontological Society of the
Philippines provides opportunities for paleontologists and enthusiasts
to collaborate and advance palaeontological research in the country.
The increasing effort to generate new knowledge by describing
marine fossils in the Philippines will lead to a better understanding of
the country’s unique cultural heritage and natural history.
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Present-day marine biodiversity hotspot of Japan has been
formed through complex geological events during the Neogene-
Quaternary. Among such events, the glacial-interglacial cycles
had a major effect on marine biota, including fishes. For example,
global climate warming has been observed to cause the expansion
of tropical marine fishes and their communities to higher latitude
areas of Japan.Therefore, records of warmer-than-present periods,
such as the Marine Isotope Stage (MIS) 5e, draw particular interest
as they may aid scientists to predict how marine fish communities
could change in the future. Well-preserved body fossils of fishes
allow us to approach the detailed marine palaeoecology, but the
localities yielding such material are limited in Japan.Therefore, fish
fossil records during such warming periods are less clear. Here, we
aim to reconstruct local fish fauna during the MIS 5e by describing
fossil otoliths from two localities in central Japan belonging to the
Otsu Sand and Mud Member of the Yokosuka Formation. A total
of 544 otoliths were analysed, revealing the presence of at least 35
taxa. The fish assemblages reflect a mixture of coastal to oceanic
epi-mesopelagic species. In addition, the remarkable occurrences
of two present-day tropical species demonstrate a once thriving
tropical fish fauna in the higher latitude central Japan during the
warmer-than-present last interglacial period.
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FOSSILS IN THE WEST PACIFIC: A CASE STUDY OF
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Molluscan fossil fauna of Taiwan was actively studied in the
second part of the 20" century. Basic works provided a detailed
view on the species composition from different formations
and provided essential paleoecological interpretations.
However, there is still a lack of complete spatiotemporal
understanding of the role of molluscan assemblages. Taiwan
is regarded as the northern limit of the West Pacific marine
biodiversity hotspot, which has been formed since the early
Neogene. The fossil molluscan fauna is rich in species number
and represents an interesting combination that can be traced
in a north-south direction. However, a comprehensive study
is needed to evaluate the whole fauna and its connection
to other adjacent localities within the hotspot, which would
shed new light on the emergence of the modern condition.
In this study, we collected new materials from the Szekou
Formation in southern Taiwan, targeting three conchiferan
classes: Bivalvia, Gastropoda, and Scaphopoda. We present
here the achievements of the taxonomic work.
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The Sibuti Formation in the Bekenu area in Northern Borneo is known
to berichin fossils. So far, the fossils retrieved from this area are corals,
decapods, echinoids, fish remains, few foraminifera, molluscs and
some pollens and spores. Although there have been diverse fossil
findings, published records only concentrated on the description of
macrofossils. In this study, therefore, microfossils are reported from
the Sibuti Formation, particularly on planktonic foraminifera and
calcareous nannofossils obtained from one of the exposed sites, the
Bekenu-Niah Road outcrop. Here, the documentation of microfossils
was done through the Scanning Electron microscopy, after which
biostratigraphical analysis was conducted. The results show that the
planktonic foraminifera and nannofossils retrieved are abundant and
diverse. However, most of the specimens display calcite overgrowth
and abraded wall surfaces. Planktonic foraminifera species identified
include Globigerinella obesa, Globigerinoides subquadratus,
Globoturborotalita woodi and Trilobatus trilobus. Nannofossil
taxa observed include Umbilicosphaera jafari, Reticulofenestra
hagqii, Cyclicargolithus floridanus, Reticulofenestra minuta,
Coccolithus cf. C. bownii, Pontosphaera sp., and Sphenolithus sp.
Our biostratigraphic study suggests an age of earliest Miocene to
the Serravallian (Middle Miocene), based on the last occurrence
(LO) of G. subquadratus. The data fits well with the ages determined
by benthic foraminifera, pollen analysis and Sr-isotope data of the
Sibuti Formation. Nannofossil data further constrained the age limit
to ~12.5 Ma using the LO of C. floridanus. In conclusion, the age of
Bekenu-Niah Road sediments can be assigned to Early to Middle
Miocene (Aquitanian to late Serravallian age, ~12 - 23 Ma).
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OF THE PHILIPPINES

M. U. Tablizo'*, G. D. van den Bergh? and A. G. S. Fernando'

'Nannoworks Laboratory, National Institute of Geological Sciences, College of Science, University of
the Philippines, Diliman,Philippines

Centre for Archaeological Science, Faculty of Science, Medicine and Health, University of
Wollongong, New South Wales, Australia

*meyrick.tablizo@gmail.com

Keywords
Philippines, Luzon, Panay, Mindanao, Proboscidea

4* Virtual Palaeontological Congress | May 8-22"4, 2023

The Philippines is situated offshore mainland southeast Asia along
the western Pacific Ocean. Proboscidean fossils are known across
the archipelago even though it has mostly remained isolated
throughout its emergent history. Fossils have been unearthed
in the Pleistocene deposits of the islands of Luzon, Panay, and
Mindanao. Two proboscidean families are represented in the
Philippines - Stegodontidae with Stegodon and Elephantidae with
Elephas and Palaeoloxodon. Still, the taxonomy and stratigraphy
of the proboscidean fossils from the Philippines remain unclear,
with the holotypes insufficiently described and some reportedly
missing. We begin with a review of the proboscidean fossil record
of the Philippines from the late 19" Century to the early 2000s.
Stegodon fossils comprise most of the proboscidean materials
in the country, with several species mentioned in the literature,
including S. mindanensis, S. cf. mindanensis, S. cf. trigonocephalus,
S. cf. sinensis (= S. cf. orientalis), and S. luzonensis, aside from those
still undesignated. Previously, at least two forms were thought
to have existed in Luzon, a large-sized and a dwarfed Stegodon.
However, arecent survey concluded that only one form was present:
S. luzonensis. Similarly, several elephant species are also cited but
generally refers to two forms, a large-sized form designated as
Elephas sp., Palaeoloxodon sp., Elephas cf. namadicus and Elephas
namadicus, and a pygmy endemic form named E. beyeri. We
then reexamined the figures of the holotypes of S. mindanensis,
S. luzonensis, and E. beyeri to explore additional characteristics
that can aid in clarifying the taxonomy of the Philippine fossil
proboscideans.
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The Penghu Fauna, also known as the Taiwan Land-Bridge Fauna, is a
group of animal fossils that are recovered from the Penghu Channel
and nearby seabeds. The fauna lived approximately 30,000-10,000
years ago. Among them, Palaeoloxodon sp., Bubalus teihardi are the
majority. Such terrestrial animals abound on the present-day seabed
in fragments, suggesting some form of transportation. The goal of
this study is to reconstruct the process of fossil deposition using the
ecosystem stages of whale fall as a mechanism. There are four stages in
the whale fall ecosystem, with the whale carcass progressing through
the mobile-scavenger stage, the enrichment-opportunities stage, the
sulfophilic bacteria stage, and the reef stage. During the sulfophilic
bacteria stage, endolithic boring is often found within whale bones.
In the fourth stage, the whale bones serve only as a habitat, and this
is known as the reef stage. After identifying the surface attachments
of the fossils, it was found that there were fragments and residual
attachments of oysters, tube worms, corals, and other organisms
that use fossils as substrates. Fossil samples were selected and cut for
examination of fresh sections in detail. Although features associated
with the cut sections in each sample varied, no endolithic boring was
found in any of them. It is believed that the condition of the fossils on
the seabed corresponds to the reef stage of the whale fall ecosystem.
In summary, the carcasses of the Penghu Fauna are more likely to
have been deposited in a terrestrial environment rather than a marine
environment. Subsequently, these fossil-bearing units are under
seawater in the Taiwan Strait due to global eustatic rises.
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DEFORMED SPECIMENS OF SCAPHECHINUS MIRABILIS Since Penglai orogeny began around 6 Ma, major faults and

b " FROM TOUKOSHAN FORMATION, MIAOLI, TAIWAN folds have occurred in the Western Foothills of Taiwan. Erevnous
\‘%S research on conglomerates of the Toukoshan Formation has
J? C-C.Tseng', J-S. Lee?, C-K. Yu?, and J-P. Lin™ confirmed that the stress around tectonic landforms can be
_ . _ - interpreted based on deformed pebbles. Similar deformed

'Department of Geosciences, National Taiwan University, Taipei City, Taiwan . .
2Energy Infrastructure and Industrial Solutions Business Group, Delta Electronics, Inc., Taipei City, Taiwan features can be observed on specimens of the fossil sand dollar

Scaphechinus mirabilis in Xihu, Miaoli region. Among the 110

specimens examined, a total of 7 well-preserved samples were

Keywords studied via Micro-CT, and 16 thin sections derived from 10

Pleistocene fauna, Quaternary Geology, Clypeasteroida, Tectonic deformation samples were made. Fractures on fossils are documented based
on the three-dimensional rendering of X-ray images and thin
sections under a polarized light microscope. We suppose that
there are two origins of fractures on specimens of S. mirabilis.
Fractures associated with taphonomic weak planes are caused
by overburden pressure. Linear shear fractures and contact
marks are caused by regional tectonic stress. Due to the lateral
direction of maximum main stress, the appearance of some
deformed specimens is similar to a monocline induced by a
reverse fault.

*joshuatseng10@gmail.com; alexjplin@ntu.edu.tw
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The island of Taiwan, with its diverse microclimates and key
position on the East Asian-Australasian Flyway, attracts numerous
bird enthusiasts due to its diverse avian fauna. Nevertheless, due
to the scarcity of fossil records, there is a significant knowledge gap
between modern and ancient avian faunas in Taiwan. Currently,
there is only a single described Pleistocene fossil attributed to
Phasianidae. This study aims to address this gap by describing two
new bird fossils, a left humerus and a left tibiotarsus, and discuss the
ecological niches of the species that were present during that time.
The fossils were collected from the Liuchungchi Formation (early
Pleistocene, 1.90-1.35 Ma) in Niubu, Chiayi, southwestern Taiwan,
which was a neritic zone at that time. The fossils are identified as
Gaviidae (loons), with the humerus belonging to Gavia adamsii
and the tibiotarsus to G. stellata. Gaviidae species are migratory
birds that primarily distribute in high- and middle latitudes of the
Northern Hemisphere, and the known Pleistocene Gavia species in
the northern West Pacific are restricted to Japan. In addition, these
birds are extremely rare in modern Taiwan, with records scarce and
most are limited to northern and northeastern Taiwan since the
1860s, indicating that the modern Gavia species only occasionally
visit Taiwan. The Gavia fossils of Taiwan not only provide valuable
bird evolutionary and paleobiogeographic information in the
subtropical West Pacific, but may also imply a distinct avifauna in
the region during the early Pleistocene.
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Chondrichthyans, or cartilaginous
fishes, are the sister group to all other
living gnathostomes and are one of
the most successful vertebrate groups
in Earth’s history. Currently, the class
Chondrichthyes comprises two major
groups, the Elasmobranchii (sharks and
rays) and the Holocephali (chimaeras).
Together they encompass over 400
million years of independent evolution
andhavesurvivedallfivemassand several
minor extinction events. Throughout its
long evolutionary history, this group has
inhabited a wide range of marine and
freshwater environments and comprises many keystone taxa for ecosystem
functioning and maintenance in modern marine ecosystems. Although most
chondrichthyans are mesopredators, the few large and iconic apex predators
like the white shark or megalodon have captured the imagination of humanity
since ancient times. Unfortunately, this fascination, coupled with fear,
misinformation, and the high economic value of chondrichthyan products, has
led to a steep decline of chondrichthyan populations in the last decades and
many species are threatened by extinction today.
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This thematic session aims to create a space for presenting, sharing, and
discussing recent advances in chondrichthyan research. This includes (but is not
limited to) the early evolutionary history, such as events of the first appearance
and dominance of holocephalans in the Devonian-Carboniferous (including the
end-Devonian extinction event), the rise of modern groups of elasmobranchs
in the Mesozoic (Jurassic-Cretaceous), extinction and recovery after the K/Pg
boundary, and the evolution of chondrichthyans during the Cenozoic.

Discussion and the exchange of ideas are essential to understand the
dynamics that have driven the evolution of this iconic group, especially times
immediately before, during, and after extinction events are of special interest
in the light of the current anthropogenically induced extinction event. We
welcome any contributions that focus on chondrichthyans from all geological
periods. Also work on recent taxa can be presented here, however, we strongly
encourage topics with an evolutionary background.

Biology and Ecology
of Chondrichthyans:
from the past
to the present
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Patrick L. Jambura'?, Julia Turtscher'?,
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The development of trophic analysis based on the isotopic
composition of oxygen, carbon or nitrogen has opened new
alternatives to the study of feeding behaviors in terrestrial and
marine vertebrates. The stable isotopes of calcium (*Ca, **Ca,
“°Ca) measured in the enamel of vertebrate teeth has been
correlated to their trophic level. It is estimated that calcium
isotope fractionation between the food source and the predator
is reflected along the food chain by a decrease in 6*/*Ca
values with increasing trophic position, thus allowing the
discrimination of trophic ranks, ranging from primary producers
to apical predators, in the analyzed specimens. Elasmobranchs
represent a very pertinent model for testing this method as they
occupy all the consummers trophic levels in the marine food
web and display a relatively abundant fossil record in marine
deposits due to the continuous renewal of their teeth. This
led to the abundance of available specimens for geochemical
analysis in modern and paleontological collections. Here we
present the interest and limits of this method, first performed on
three modern species to assess the reliability of the method on
elasmobranchs and then to species belonging to the megatooth
lineage of Otodus, allowing to reconstruct changesin the trophic
level of this emblematic Cenozoic shark lineage through time.
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Modern sharks have a long evolutionary history (>250 million
years), during which they have persisted through numerous
environmental changes and played key ecological roles. Today,
many shark species control prey populations via predation, with
their decline negatively affecting food webs worldwide. Here,
we assess how shark ecological functions have changed over
time by quantifying changes in their functional diversity from
the geological past to the present. Because ecological traits like
body size and diet are hard to measure directly from their bodies,
which are rarely preserved in the fossil record, we rely on their
well-preserved and abundant teeth. Accordingly, we compiled
a dataset of over 5,000 shark teeth from museum collections
spanning the entire Cenozoic (66 Ma-present) and took different
tooth measurements which have been demonstrated to be good
proxies of ecological traits. Our results show that functional
richness (FRic; volume of functional space; which represents the
range or extent of ecological functions) - increased from the
Palaeocene (~61 Ma) to the Eocene (~45 Ma), when it reached
maximum levels (FRic = 51% of functional space). From then
onwards, despitesomefluctuations, functionalrichnessgenerally
declined to as low as 15% in the Pleistocene (~1.3 Ma). Although
functional richness seemed to have recovered in the Recent,
it remained 35% lower than its past peak. Taken together, our
results demonstrate a general reduction in functional diversity
from the past to the present, suggesting that some of the extent
of shark ecological roles has been lost over time.
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The identification of mass-extinction events and the assessment of
their impact on communities are key questions in palaeontology.
In order to understand these catastrophic events on sharks and
fish communities, it is necessary to combine reliable geological,
paleontological and sedimentological data. Although the
interpretation of depositional environments is important, the
assessment of further proxies such as dissolved oxygen and
fluctuations in bathymetry are useful to reveal the habitability
before and immediately after an ecological crisis. However,
interpretations of changes in marine vertebrate diversity and
frequency in fossil remains across an investigated section are
often hampered by limits on the available environmental data,
or by sampling methods. These limitations can be reduced when
combining extensive bulk sampling, taxonomical expertise and
interpretations of ecological and environmental data. Here, we
present new data from the last severe mass extinction event at
the Cretaceous - Paleogene (K/Pg) boundary, 66 Ma. The newly
recovered fossil material derives from 4.100 kg of sediment
sampled from two localities preserving the K/Pg boundary in
Austria and comprises over 6.000 ichthyoliths. Although both
localitiesrepresent differentenvironmental settings, theichthyolith
abundance of both studied sections indicate that sharks were less
affected by the K/Pg mass extinction event than bony fish, which
is in contrast to previous studies dealing with smaller sample
sizes. This comprehensive study provides new insights on the
magnitude of extinction of sharks and bony fish triggered by this
well-known ecological disaster and contributes significantly to our
understanding of this crucial period for marine biodiversity.
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Modern sharks, rays, and skates (Neoselachii) have a long
evolutionary history that started in the Early Triassic (~250 Ma).
Different studies have shown that neoselachians reached their
maximum diversity in the late Late Cretaceous (~72 Ma), sharply
declined during the K-Pg (66 Ma), and maintained relatively
stable diversity throughout the Neogene. However, our current
knowledge of neoselachian diversity is likely to be biased by their
inherently incomplete and patchy fossil record. Here, based on
a novel deep learning approach of Artificial Intelligence and an
unprecedented dataset of over 30,000 occurrences spanning the
last 145 myr, we re-assess neoselachian diversity through time
while accounting for Signor-Lipps, sampling, and spatiotemporal
biases. In line with previous works, we found an increase in
neoselachian diversity throughout the Cretaceous, culminating
with a 52% increase in species richness during the Santonian
(86 — 84 Ma), followed by the loss of 41% of species around the
K-Pg (~66 Ma). However, unlike previous assessments, we found
a second peak in diversity from the early Paleocene to the early
Eocene (62 — 48 Ma), with a 62% increase in species richness. This
recovery was followed by a near-continuous decline from then
onwards, only temporarily interrupted by an 11% increase in the
Middle Miocene (16 - 12 Ma). Overall, the decline resulted in the
loss of over 50% of species in the last ~12 myr. Our approach
revealed hitherto unrecognized patterns in the neoselachian
past, suggesting we inherited an already depleted diversity, a
third of which is at risk for extinction today.
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Labial cartilages (LCs) are paired cartilaginous elements located on the
labial sides of the jaws of sharks, skates, and rays.They are embedded in
the muscle tissue and are considered to influence the ability to create
suction during the feeding process. In sharks they are as diverse as
the used feeding techniques and differ between species in number,
size, shape, and position, displaying the large continuum of feeding
strategies from pure ram/biting to pure suction and all variations in
between. This allows for establishing parameters for inferring the
feeding and hunting behaviors of these ecologically important fishes.
Here we present a study of LCs based on more than 100 extant shark
species comprising all known living families. Accordingly, sharks
without LCs or having only small remnants are ram feeders or use
pure biting, without or with only minor suction. They mainly occupy
higher trophic levels (tertiary, quaternary consumers according to
stomach content). Suction feeding sharks have higher numbers (up
to five pairs) of well-developed LCs and occupy slightly lower trophic
levels (mainly secondary consumers according to stomach content).
Species with unique feeding strategies (like the cookie cutter shark,
I. brasiliensis, who is an ectoparasite) display special shapes of LCs
and generalist species display an intermediate condition of LCs. A
literature review was used to determine different feeding strategies
and compare them to the LCs present in the described species. The
mean number of LCs within sharks is three.We propose a dichotomous
key to classify the single LCs to a certain morphotype and propose
combinations of morphotypes that represent the extent to which
suction is used in the feeding process. The drawn conclusions can be
used to shine a light on the feeding strategies of both extant sharks
with unknown feeding strategies and extinct sharks.
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Neoselachians — modern sharks, rays, skates, and their extinct
relatives — have an abundant fossil record and long evolutionary
history. Previous studies suggest that after an extinction during
the K/Pg crisis (~66 Ma), neoselachians have not suffered any
other major global extinction events, except now, when human
pressures are driving at least one third of their diversity to
extinction. However, quantifying extinctions, and the factors
associated with it, can be difficult given the inherent biases of
the fossil record. Here, we compiled an unprecedented global
dataset of neoselachian occurrences to assess their mechanisms
of extinction over the last 145 myr. To do so, we use a Bayesian
framework that accounts for sampling and preservation biases
and that allows us to test for age-dependent extinction.
Our results identify at least three hitherto unknown global
extinction events in the Late Cretaceous (73.2 - 71.8 Ma), the
Eocene-Oligocene (37.8 - 32.9 Ma), and from Pliocene onwards
(5.3 Ma - Recent). Speciation was found to increase around
times of elevated extinction suggesting high turnover, except
throughout the Neogene and Quaternary, when it remained
constant. We further found extinction rates to be persistently
higher in young species. Our results advance our understanding
of neoselachian evolutionary history, revealing that they have
faced more extinctions than previously thought, with the
last 13 myr standing out as a period of prolonged negative
diversification. Importantly, regardless of the timing and
intensity of events, extinction probability showed a decrease
with taxon age, with great potential to inform conservation on
the intrinsic traits associated with extinction risk.
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Early Triassic chondrichthyans from China have been
insufficiently studied up to date. Here we present a taxonomic
study of a diverse chondrichthyan fauna from the Luolou
Formation at the Zuodeng section in Guangxi Province, South
China. Nine elasmobranch taxa are recognized, comprising
two hybodonts (Omanoselache halli and Hybodus sp.), three
neoselachians (Safrodus tozeri, Polyfaciodus pandus and
Synechodus aff. triangulus), and four euselachians of uncertain
affinities (Favusodus orientalis, Euselachii gen. et sp. indet,,
‘Hybodus’zuodengensis and‘Hybodus'yohi). A statistical analysis
shows that the shark palaeocommunity had a high diversity and
evenness, and a low dominance, indicating that the archipelagic
Nanpanjiang Basin probably allowed the thriving of euselachian
sharks. Their diverse morphologies indicate that the fauna
demonstrated adaptations for a wide range of feeding strategies,
including grasping-crushing, grasping-swallowing and sharp-
grasping. Palaeobiogeographically, trans-Tethyan taxa reveal a
shark dispersion path between the western Neo-Tethys (Oman)
and eastern Palaeo-Tethys (Zuodeng) during the Early Triassic.
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Strontium  isotope composition represents a useful
geochronological tool in paleontological samples from marine
environments. Their &Sr/%Sr ratios, inherited from seawater,
remain almost unaltered in subsequent events and are preserved
in biogenic minerals during their precipitation. This study was
performed on shark teeth belonging to the species Carcharias
cuspidata, Carcharhinus leucas, C. falciformis, C. brachyurus,
Galeocerdo cuvier, Negaprion brevirostris, and Rhizoprionodon
sp. (Early Pliocene, Piazencian age), all of them collected in Punta
Maldonado Formation (Guerrero, México). The 8Sr/®¢Sr ratio
analyses were performed in phosphates from the enameloid
part of the teeth in the Unidad de Geocronologia from the
Universidad Complutense de Madrid. #Sr/®Sr values obtained
(0.709117-0.709176) are not in line with the biostratigrafic
age determined by Foraminifera and Ostracoda as we would
otherwise expect values in the range of 0.709020. This younger
age obtained by the geochemical analysis is interpreted as an
alteration occurring in the presence of Pleistocene seawater
that infiltrated the 5.3-3.6 My old sediments. This was caused by
an homogenization event in the Sr isotope composition, where
phosphates reached a new isotopic equilibrium, based on the
interchange of the seawater during a glacial period. Results here
presented agree with a transgression event during the Early-
Middle Pleistocene Transition. This hypothesis is supported by
comparable Sr isotope analysis performed at the University of
Arizona in carbonates of mollusk (bivalve and gastropod) shells
from the same locality.
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The fossiliferous marine Pliocene (Piacenzian) outcrops of
the Punta Maldonado Formation, at Costa Chica de Guerrero
Mexico, contain a diversity of fossil fishes, including microscopic
bony fish vertebrae and otoliths, and macroscopically the most
conspicuous fish remains are the shark teeth. The latter are the
target of the present study. A total of 53 shark teeth were found
isolated and ex situ in the frame of many field trips performed
in the years 2018, 2019 and 2022. The teeth were taxonomically
identified based on their morphology. Identifications were
corroborated by comparing the fossil samples with modern
dentitions stored in the Mexican National Collection of
Paleontology. To our knowledge, the present study is the first
to investigate Pliocene chondrichthyans from the Pacific of
southern Mexico. Here, we report the presence of six genera
and seven species corresponding to Carcharias cuspidata,
Carcharhinus leucas, Carcharhinus falciformis, Carcharhinus
brachyurus, Galeocerdo cuvier, Negaprion brevirostris, and
Rhizoprionodon sp. This fossil association consists mainly
of widely distributed, largely intertropical extant species,
except for the extinct C. cuspidata. Our finds support previous
palaeoenvironmental reconstruction of the Punta Maldonado
Formation as a warm infralittoral setting occasionally affected
by upwelling conditions.
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Neoselachian sharks are among the oldest yet most successful
vertebrate clades. They occupy nearly every part of the marine
ecosystem and are ecologically important predators. However,
what drove the ecological diversification within this clade, as well
as the timing of such changes, remain poorly understood. Given
their function in locomotion, the size and shape of pectoral fins
may explain the success of neoselachian sharks. We examined
the evolution of pectoral fins in 490 neoselachian species in
relation with their preferred habitat zone along the benthic-
pelagic axis. Additionally, we examined numerous preserved
fossil specimens for comparison. Our phylogenetic comparative
methods show neoselachians were benthicin origin. In addition,
we found that the Cretaceous was a critical time for neoselachian
shark evolution as this is when the expansion into the pelagic
zone occurred. This expansion coincided with a selective regime
shift to higher pectoral fin aspect ratios. Evolutionary model
fitting shows overwhelming evidence that pelagic sharks have
high pectoral fin aspect ratios compared to other sharks. We
also found high morphological differentiation within clades
beginning in the early Late Cretaceous. Using estimates of
swimming performance based on published muscle physiology
experiments with benthic and pelagic sharks, we found that
pelagic sharks likely swam faster than other sharks in warm
Cretaceous waters. We hypothesize that temperature drove the
increase in swim speeds which led to invasion of the pelagic
zone and that individuals with higher aspect ratio pectoral fins
had increased locomotory performance.
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The global climate
and biosphere are
rapidly changing, with
grave consequences
for humans and
nature. While humans
have affected the environment for millennia, systematic surveys of
human impacts have only been conducted over the last few decades.
This limits our ability to establish baselines and contextualize recent
change because many recent observations are based on ecosystems
that are already outside their range of natural variation. Therefore, to
fully understand the adaptive capabilities and long-term resilience of
stressor-exposed ecosystems, we must seek answers in the past.

Conservation paleobiology is an emerging field that applies methods
and data from diverse disciplines, such as ecology, paleontology,
geology, and conservation biology. By using the fossil record,
conservation paleobiology provides insights into ecosystem dynamics
and biotic responses to major environmental perturbations over
millennia to millions of years. It enables the reconstruction of past ranges
of natural variability as well as the evaluation of drivers and trajectories
of long-term ecosystem change, with the purpose of guiding ecosystem
conservation, restoration, and management.

We invite contributions from both researchers and practitioners on
topics pertaining to paleontology and related fields, including (but
not limited to) archaeology, anthropology, conservation, restoration
ecology, wildlife management, and historical ecology. We encourage
both near-time and deep-time perspectives on ecological and
evolutionary processes during periods of environmental change (natural
and anthropogenic) and potential biases affecting the fossil record. In
addition, we welcome submissions on data-driven conservation efforts
and collaborations with conservation practitioners.

We hope to gather exciting and thought-provoking contributions
that will stimulate discussions among scientific disciplines, practitioners,
stakeholders, and policy-makers around the most urgent questions in
conservation paleobiology.

This session is supported by the Conservation Paleobiology Network (https://
conservationpaleorcn.org/)
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Geographic barriers and environmental filters yield species-poor
communities with a high percentage of endemic taxa. In these
insular settings, human colonization has increased extinction
risks of native species via industrial activities and the introduction
of invasive species. The Daito Islands in Okinawa, Japan have
been physically isolated from continental landmasses since their
emergence, and they harbor only one extant native mammal,
which is the Daito fruit bat. Here, | present a case study using
a multiproxy paleontological approach to reveal the cause of
extinction of two other bat species from the islands. In the tropical
caves of the islands, skeletal materials did not preserve sufficient
bone collagen for direct radiocarbon dating. Alternatively, we
examined previously reported guano deposit for indirect dating
and analyzed stable carbon isotopes in bone apatite for detecting
signals of C, plants based on the historical knowledge that early
human settlers quickly replaced the island’s native C, forests with
sugarcane plantation from 1900 onward. Based on FT-IR, and XRD,
the guano deposits were determined to be humic acid; however,
its depositional condition suggests the maximum age of 4640
calBP for the bat fossils. The isotope analysis revealed C, signals
in various degrees, confirming that small populations of cave-
dwelling bats remained after 1900. Our study suggests that these
bats likely faced a continuously high mortality risk due to severe
anthropogenic stresses on the heavily cultivated island, and that a
paleontological approach can provide useful evidence regarding
recent extirpation events not directly observed via zoological
investigation.
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We evaluate anthropogenic impacts on the iconic Atlantic bluefin
tuna (Thunnus thynnus; BFT), one of the longest and most
intensely exploited marine fishes, with a tremendous cultural and
economic importance. Using a long time series of archaeological
and archived faunal remains (bones) dating back across two
millennia ago, we apply morphological, isotopic and genomic
techniques to perform the first studies on long-term BFT size and
growth, diet and habitat use, demography and adaptation, and
produce the first whole genome data on this species. Our findings
suggest that exploitation had impacted BFT foraging behaviour by
the ~16th century when coastal ecosystem degradation induced
a pelagic shift in diet and habitat use. We reveal that BFT biomass
began to decline much earlier than hitherto documented; that is
by the 19th century, consistent with intensive tuna trap catches
during this period and catch-at-size increasing. We find that BFT
juvenilegrowth hadincreased by the early 1900s which may reflect
an evolutionary response to size selective harvest. Furthermore,
we observed that BFT foraging behaviours have been modified
following overexploitation during the 20th century, which
previously included a isotopically distinct, Black Sea niche. Finally,
we show that despite biomass declining from centuries ago, BFT
has retained genomic diversity. This provides confidence for its
long-term recovery, suggesting that management plans can be
ambitious with recovery targets. However, the loss of a Black Sea
trophic niche, and potential for fisheries-induced evolution is
concerning and requires consideration in policy.
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Global changesin climatic patterns throughout the Holocene
have affected the relationship between ecosystems and
human populations which inhabit them. With the objective
of inferring the effect of rising sea level on mangrove habitats
andtheir exploitation by humans, we carried out radiocarbon
dating and ecological indexes of shells belonging to
archaeological sites of Punta Faro del Marquez in Baja
California’s Pacific coast. Our results indicate the abundance
of mangrove bivalves Anadara tuberculosa and Anadara
grandis in the archaeological strata of the early Holocene,
suggesting the importance of mangrove ecosystems for
the subsistence of early coastal human communities.
Subsequently, an abrupt absence of these species in the
archaeological strata was identified circa 8000 BP extending
to the present, suggesting the rapid disappearance of
mangrove forests in the region. These results coincide with
Mid-Holocene sea level rise, SST changes and fluctuating
oceanographic conditions recorded for the Baja California
Peninsula. Today mangrove forests of Baja California’s Pacific
coast are scarce, fragmented, and represent the northern
latitudinal limit of such ecosystems in the Eastern pacific.
Therefore, our understanding of how these ecosystems have
been historically affected by changes in climatic patterns,
and as a result themselves affecting human communities, is
imperative for mangrove forest conservation.
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Since global environment is being altered by climate change
and years of human impacts, biodiversity baselines and long-
term data must be established for future species’ conservation
and management. For this reason, conservation paleobiology
is a growing field with relevant tools needed to achieve these
goals. The present study aims to understand the baseline
and the paleobiogeography of the bivalve Mactra Linnaeus,
1767 in the Patos Lagoon Estuary (southern Brazil) through
time-averaging estimates. During the years 2018 and 2019,
death assemblages were collected in different locations in
the estuary. All Mactra sp. shells were separated and counted,
30 specimens (average length: 12.9 mm) were dated using
carbonate accelerator mass spectrometry (0 cal yr BP = 1,950
AD).The 14C ages spanned between 1,921 and 40,485 cal yr BP
(median: 2,690 cal yr BP) — five valves are older than 4,000 cal
yr BP (37,902-40,485 cal yr BP), probably native of Pleistocene
deposits nearby. The absence of Mactra sp. younger than 1,900
cal yr BP in these assemblages is likely evidence of a decline in
the species production before the nearby city’s settlement by
Portuguese. On the other hand, this result could be age-related
with the coastal evolution of the region: between 3 and 1.5 ka
the progradation rate of the barrier increased and the sea level
was continuously falling, moving the bivalves'favourable living
area (poly-euhaline waters) seawards. This research highlights
that the palaeobiological knowledge of how mollusks’
distribution was affected by coastal processes can contribute
for future conservation efforts.
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The impact of long-lasting human stressors on populations of marine
benthic species is often difficult to assess due to paucity of long-term
monitoring data. The youngest fossil record preserved in sediments
cores and grab samples provides a unique historical archive, that
enables tracing ecological responses to natural environmental
changes and reconstructing the state of populations prior to the
onset of anthropogenic impacts. However, most studies using these
palaeoecological records focus on molluscs and little is known about
the responses of other major components of marine ecosystems like
echinoids. The infaunal clypeasteroid Echinocyamus pusillus can be
used as model species for tracking long-term population dynamics
due to its wide distribution, high abundance, and high preservation
potential. Here, we examine changes in test size, density, and
frequency of traces of drilling predation during the last ~11000 years
in the shallow northern Adriatic Sea, where coastal marine habitats
are under prolonged anthropogenic pressure. The sediment cores
and grab samples taken from four stations, representing different
benthic habitats, document environmental changes during the post-
glacial transgression and the Holocene-Anthropocene transition,
as indicated by shifts in molluscan assemblages and geochemical
proxy records. However, preliminary results suggest that E. pusillus
test size remained remarkably stable through time in all stations,
despite pronounced spatial and temporal variability of abundance.
We provide a fundamental baseline for evaluating changes in body
size, abundance, and predatory interactions associated with recent
intensification of human impacts on the Adriatic ecosystems, that can
be compared with recent and fossil monitoring data from other areas.
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Climate change represents one of the most concerning
anthropogenic threats to biodiversity and ecosystems.
Often, the incompleteness of occurrence data used to
forecast climate change impact on biodiversity may hamper
the reliability of these predictions. In our research, we aim at
evaluating whether the inclusion of paleontological records
intoSpeciesDistributionModels(SDMs)significantlyincreases
the width of sampled climate niche by providing information
on species-climate relationships from the past. We collected
current and fossil occurrence data for 38 mammal species,
along with a set of climate variables covering the last 800 kya
and rasterized at ~50 km spatial resolution. In addition, we
retrieved 2100 climate variables according to two climate
change scenarios (RCP4.5 and RCP8.5). Starting from these
data, we calibrated SDMs relying on living occurrences alone
(“Only-living”SDMs) and pooling living and fossil occurrences
(“Full” SDMs). Models were projected over current time and
2100 under RCP4.5 and RCP8.5 scenarios. Both Only-living
and Full SDMs achieved good predictive performances (Only
living SDMs mean AUC=0.817; Full SDMs mean AUC=0.820).
In addition, we showed that the increase in climate niche
width granted by the inclusion of fossil data is significantly
correlated with a reduction in range net change predicted
by “Full” SDMs with respect of “Only-living” ones (r=0.10, p
< 0.01). Our results provide evidence that including fossil
data into SDMs allows a more comprehensive sampling of
the climatic niche and leads to overall milder climate change
effects predicted on biodiversity.
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Conservation paleobiology has coalesced over the last two decades
since its coining, united by the goal of applying geohistorical
records to inform the conservation, management, and restoration of
biodiversity and ecosystem services. Yet, the field is still attempting
to form an identity distinct from its academic roots. Here, we ask
a deceptively simple question: What is conservation paleobiology?
To track its development as a field, we synthesize complementary
perspectives from a survey of the scientific community that is
familiar with conservation paleobiology and a systematic literature
review of publications that use the term. We present an overview
of conservation paleobiology’s research scope and compare survey
participants’ perceptions of what it is and what it should be as a
field. We find that conservation paleobiologists use a variety of
geohistorical datain theirwork, although researchis typified by near-
time records of marine molluscs and terrestrial mammals collected
over local to regional spatial scales. Survey participants indicated
that conservation paleobiology can incorporate information from a
wide range of disciplines spanning conservation biology, ecology,
historical ecology, paleontology, and archaeology. Finally, we show
that conservation paleobiologists have yet to reach a consensus on
how applied the field should be in practice. Many thought the field
should be more applied, but most do not engage with conservation
practice. Reflecting on how conservation paleobiology has
developed over the last two decades, we discuss opportunities to
promote community cohesion, strengthen collaborations within
conservation science, and align training priorities with the field’s
identity as it crystallizes.
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The climatic conditions during the Last Glacial Maximum (LGM)
favored the presence of a cold and dry climate known as the
steppe-tundra or mammoth steppe. This biome was broad in
extent during the Pleistocene, and spanned from the Iberian
Peninsula to North America, through the Bering Strait, and from
the highest arctic latitudes to North China. The fossil record
shows that it hosted the woolly mammoth and other herbivores
in the Pleistocene, including reindeer, steppe bison and musk ox.
Many researchers have studied this biome throughout the years
and found a few modern analogs of the Pleistocene steppe-
tundra. Identifying and studying these analogue regions could
help us to better understand these ecosystems during the LGM
and to protect and preserve these habitats today as potential
areas for Pleistocene rewilding. We developed a R function
to identify the current global biomes according to Walter’s
classification. This author divided terrestrial biomes according
to climatic data, identifying nine global biomes. To accomplish
our goal, we used precipitation and temperature data from
the WorldClim database v.2.1, corresponding to the 1961-
1989 timespan, before the effects of current global warming
became prominent in the climatic record. The biomes global
distribution, obtained through GIS methods implemented in R
language, included a few regions of the steppe biome within
the modern tundra of North America and Eurasia. We delved
into these results to analyze whether such isolated steppe spots
might represent actual steppe-tundra biome analogues and
how this is important for conservation, paleontological studies,
and biodiversity.
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Although knowledge of the scientific method is a key part of scientific literacy, the
promotion of curiosity and the development of critical thinking and problem-solving
abilities are critical features than often get overlooked. To promote these aptitudes
among the studentbody, we developed a didactic proposal focusing on public speaking
as a tool for didactics of the experimental sciences. Our initiative was carried out with
132 students in the 3rd course of Secondary School Education (14-15 years old), who
prepared and shared communications on the topics of Earth’s history and Sustainable
Development Goals (SDG). Each geological era was paired up with a Sustainable
Development Goal to which it is thematically related. For instance, the importance
of preserving biodiversity (SDG 15) and the Precambrian, taking action to mitigate
the effects of climate change (SDG 13) and the Mesozoic, or building sustainable and
resilient communities (SDG 11) with the Cenozoic. Each group of students conducted
a literature review on their assigned geological period. For example, during the
Carboniferous, the largest oil reserves were generated due to the large amount of
vegetation. The students pondered on the millions of years needed for the formation
of this hydrocarbon, and the speed with which it is consumed today. This led them to
reflect on alternative fuels for vehicles or more sustainable ways of getting around.
Special attention was paid to the internalization of the phases of the scientific method
by the students, with a specific interest in the communication and dissemination of
results, given its essential role in the advancement of science. To this end, a scientific
conference with oral poster presentations was organized so that the students could
share their results. To assess the extent to which the proposal was satisfactory, a
questionnaire was carried out before and after the experience to measure the evolution
of the students’ knowledge and motivation for Earth history. This is an ongoing
investigation. Details of the analysis of the results will be provided in the extended
communication. We are optimistic about achieving positive outcomes, as the students
will develop a more comprehensive understanding of knowledge, forging connections
between geology and environmental issues.
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The Quaternary period witnessed profound and often
rapid climatic changes characterized by the alternation
of cold, glacial periods to warmer interglacials that affect
mammalian megafauna diversity and distribution. Different
species responded differently to the challenge posed by the
swinging climates, with some clades taking advantage and
others being hit by the mutable conditions. Usually, more
tolerant, less specialized species are able to adjustand benefit
from reduced competitive pressure caused by environmental
changes (i.e., the red deer, wolf). On the opposite, specialized
species (i.e., sabertooth cats, wooly mammoth) are more
affected by the change. Understanding how species
reactions unfolded and what made them different from
one another is key to predicting mammalian responses to
current climate change. Yet, explicit measurements of the
realized niche are needed to depict its temporal evolution
and its climate-related changes. Here, we apply the recently-
developed phylo.niche.shift algorithm to assess the rate of
niche evolution in Quaternary large mammals from Eurasia.
This methods integrates phylogenetic comparative methods
(RRphylo) to climatic niche parameters to identify clade-
wise shifts in rates of niche evolution and niche drifts (i.e., a
change in the position of the climatic niche of the clade). As
expected, we found generalists species to have larger and
less stable niches.
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Eld’s deer (Rucervus eldii, McClelland 1842) is a cervid species native
to Southeast Asia. Historically, they were present across 7 countries,
including India, Myanmar, Thailand, Cambodia, Laos, Vietnam, and
China (Hainan Island). Three formally recognised and one putative
subspeciesexistinreducedandfragmented populations.However,asa
species, theirpopulation numbersaredeclining,and theyare classified
asEndangered by the [IUCN (2014). Due to theirfragmentation, current
population numbers are estimates, and their habitats vary between
populations, making unified conservation practices challenging for
the species, and indicating a potentially wider, unexploited, realised
niche. Species distribution models (SDMs) match georeferenced
data points for species presence with contemporary environmental
variables, allowing the forecasting of potential suitable habitat.
Currently, Eld’s deer presence has been noted from 17 sites across 6
countries, with absolute dates ranging from the Late Pleistocene to
Late Holocene.In addition to presence data, the palaeoenvironmental
context of the site localities, including co-occurring mammal taxa,
vegetation cover, and habitat reconstructions have also been
collected from the literature. By incorporating palaeodistribution
data into MaxEnt SDMs with contemporary ranges, projections
of Eld’s deer potential distributions in both the present and under
future (2070) climate scenarios will be generated. By understanding
Eld’s deer palaeoecology, determinations of whether the species has
suffered ecological niche truncation and range contraction can be
obtained, to better understand their full realised niche potential, and
to aid in conservation practices. In this presentation, results from
preliminary analyses will be discussed, and confounding factors will
be considered.
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Overfishing can lead to significant changes in the life history of
fish, including alternations of habitat usage and growth rate.
The large yellow croakers (Larimichthys crocea) in the Northwest
Pacific have been severely exploited to the brink of ecological
extinction for nearly half a century. Reconstructing the baseline of
growth pattern and habitat useis crucial to biological conservation
and fishery management. This study used the otoliths collected
from the field of Nibu and Tainan Science Park archaeological
museum and fishing port representing three different periods
(modern, archaeological 300-5000 BP, fossil Early Pleistocene)
that correspond to levels of human activities and environmental
background condition. We determined the age of the fish by
counting the annulus and verifying the determination with stable
isotope (6180). And the age classes of modern large yellow croaker
are more younger ( 0.9 ) than archaeological site (2.8) and fossil
(5.3) Our results indicate that the modern otoliths have a higher
growth rate (k= 2.65) compare to the archaeological (k= 0.44) and
fossil samples (k= 0.41). The average summer minimum oxygen
isotope value of the modern otoliths is lighter (2.2%o) than that
of the archaeological and fossil otoliths, both of which are lower
than -3%o, reflecting a brackish water signature. This suggests
that the large yellow croakers may have inhabited estuaries or
lagoons during the archaeological and fossil periods, while the
modern ones complete their life cycle in the oceanic environment.
Our study shows that overfishing can act as a selective pressure,
causing changes in increased growth rates and shifts in habitat
use. Understanding the natural baseline of such endangered
species is critical for effective conservation and management.
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Globally, biodiversity needs immediate and effective conservation action.
Prioritising suitable areas for conservation requires detailed knowledge of species-
environment relationships. However, many species have suffered human-induced
range contraction and may no longer occupy the full breadth of environmental
conditions they could inhabit. This is particularly problematic for habitat
suitability models (HSMs), which relate georeferenced occurrence records with
environment variables to predict probability of presence or habitat suitability.
The outputs are used to inform conservation management decisions, such as
identifying reintroduction sites and designing protected area networks. HSMs
assume that a species’ contemporary range reflects its full species-environment
relationship and may consequently underestimate suitable habitat predictions,
thereby misinforming and biasing conservation decisions. Incorporating historic
(centuries-old) occurrence records partly reduces this bias, yet even these records
are still subject to anthropogenic range modification. The inclusion of deeper-time
Pleistocene fossil records into HSMs is an effective way to broaden understanding
of species’ecological tolerances and environment relationships prior to extensive
anthropogenic actions. Here, we used prehistoric fossil records of the critically
endangered and evolutionary distinct saiga antelope (Saiga tatarica L., 1776) from
the Late Pleistocene, alongside historic and modern occurrence records, to model
suitable habitat under current and future (2070) climate projections. The results
found an underestimation of predicted suitable saiga habitat using modern and
historic records alone. The addition of prehistoric fossil records increased suitable
saiga habitat by 780% and 1725%, under current and future climate projections
respectively. Our results suggest the saiga is not a refugee species but is occupying
only a portion of its environmental range, having suffered species-environment
truncation. Overall, this study highlights the importance of incorporating
prehistoric fossil records into HSMs, to reduce the effects of species-environment
truncation and to better inform conservation management decisions.
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The dhole (Cuon alpinus Pallas, 1811) is a medium-sized
evolutionarily distinct canid, currently distributed only in
Southeast Asia, after experiencing drastic range contraction
and eventual extirpation from North America and Europe
after the Late Pleistocene. Despite being threatened by
prey depletion, habitat destruction and competition, little
is known about the dhole’s distribution and ecology. Dhole-
specific conservation strategies are minimal, if not entirely
absent in most range countries. Populations reside mainly
in areas designated as protected for other charismatic
species, such as tigers and elephants, but their adequacy for
dhole conservation is undetermined. Species distribution
models (SDMs) that relate georeferenced occurrence
records to environmental variables could be used to identify
suitable dhole conservation strategies. However, modern
dhole distribution data is sparse and heavily influenced
by human interactions, which could introduce bias into
model projections and misinform conservation actions.
Incorporating the dhole’s Pleistocene fossil record into
models could potentially reduce the effects of limited
contemporary ecological data, by including palaeoclimate,
palaeoenvironmental and competitive forcing factors over
a longer time period. Fossil records can offer deep time
insights into the responses to past environmental change of
both individual species and ecological communities, as well
as broadening understanding of species’ full environment
relationships prior to extensive human activity.
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The Mediterranean Sea is recognized as a hotspot of marine
biodiversity. Such extraordinary diversity is currently threatened by
global warming that may impact marine communities and trophic
relationships among organisms at different depths.To better predict
to what degree marine species are vulnerable to recent and future
climate change it is necessary to investigate how species reacted to
environmental disturbances in the geological past. In this study, we
analyzed how species richness changed during the Plio-Pleistocene,
a period characterized by multiple waves of bivalve extinctions,
using the fossil record of more than 400 Mediterranean bivalve
species belonging to 68 families. After assembling a species level
dataset, we measured changes in species richness across different
palaeoenvironments and for different combination of tiering and
feeding categories in order to verify if specific environmental
conditions and different lifestyles selectively increased ecological
resilience to climate change. Ecosystem response was assessed
in terms of species richness, species turnover, niche breadth,
geographical range size, and species abundance. A significantloss of
biodiversity in the Mediterranean area was registered after 3 million
years ago, especially in shallow water environments, consistent
with the onset of cooler climatic conditions and the disaggregation
of carbonate ramp habitats. In addition, our results suggest that
suspension feeders lost the highest species richness, whereas
deposit feeders were much more resilient to the environmental
change. Although bivalve richness gradually decreased towards
the Pleistocene, this period had the higher proportion of species
appearances. We hypothesize that this is due to the onset of cooler
climatic regime and the introduction of boreal guests.
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HISTORY OF GEOGRAPHIC RANGE AN INFORMATIVE While geographic range size is often acknowledged as an

/% \ PREDICTOR OF EXTINCTION RISK ACROSS MULTIPLE important factor in determining a species’ extinction risk,
( MICROPLANKTON TAXA the temporal trajectory of geographic range is not always
3 considered. Four major microplankton groups — foraminifera,
I. E. Smith®, A.T. Kocsis, and W. Kiessling calcareous nannofossils, radiolarians, and diatoms — were
examined with respect to their geographic range and the
GeoZentrum Nordbayern, Department of Geography and Geosciences, Friedrich-Alexander-Universitat Erlangen- . . .
Tl lbtioh L e oy temporal trajectory of their geographic range, and how those
terms relate to extinction probability. Logistic modeling was
*isaiah.em.smith@gmail.com used to explore these relationships for each extinct species in
Keywords the microplankton data sets, which ranged from over 100,000
Conservation Paleobiology, Geographic Range, Extinction to nearly 250,000 occurrences each and were sourced from

the Neptune Sandbox Berlin database. Occurrences ranged
from the late Jurassic to the present. For each data set, model
coefficient ratios and the proportion of total deviance reduction
attributable to each term were calculated. Our findings suggest
that change in geographic occupancy through time can account
for up to 37% of gross extinction risk. Additionally, the change
in geographic occupancy through time is on average 4.6 times
more informative in siliceous microplankton than in calcareous
microplankton. We suggest that the more opportunistic life
mode of siliceous microplankton is responsible for this pattern.
The fact that geographic occupancy trajectory can be used as an
informative predictor of extinction risk demonstrates the benefit
of incorporating paleontological data into modern conservation

Q efforts, providing further affirmation to the relatively new field
known as “conservation paleobiology.”

O
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Since the Pleistocene, over half of all large animals have
become extinct. These losses have transcended prehistoric,
recent, and modern times — accelerating respectively. To
highlight these losses as a whole, we created a pilot of Where
the Wild Things Were: an interactive web atlas of charismatic
animal losses from the Pleistocene to today. Through this, we
aim to: 1) Create a unique resource that instills a sense of awe
and place in the public via connections between Quaternary
vertebrate paleontology and the present, and 2) Use that
sense of awe and place to promote paleontology literacy and
conservation engagement (e.g., inspiring Earth science and
conservation careers) through the link between Quaternary
animal losses and the world today. This pilot version includes
ArcGlIS StoryMap entries on charismatic megafauna, including
wooly mammoths (Mammuthus primigenius), Columbian
mammoths (M. columbi), jaguars (Panthera onca), American
lions (P. atrox), and saber-toothed cats (Smilodon fatalis) of
the United States. We include information about these species’
natural histories, historic ranges, extinction hypotheses,
and connections to modern analogs using maps we created
with data from palontological and neontological databases,
along with Creative-Commons-licensed images, videos,
and hyperlinks to peer-reviewed publications plus relevant
conservation organizations. By evoking connections to these
animal losses through a sense of place, we hope to intrigue,
evoke, and inspire users for effective conservation action.
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Examining Australia’s late Quaternary fossils from limestone caves in
the Broken River region (northeastern Queensland) can be valuable in
documentinglocalvertebrate palaeocommunitiesandunderstanding
their long-term environmental responses. This is important for
modern biodiversity conservation that requires predicting future
changes, given trends in current global climate, habitat loss and other
anthropogenic impacts. On-going taxonomic analysis shows the
presence of new but extinct species of hopping mouse (Notomys sp.)
in older (lithified) deposits and rock rat (Zyzomys sp.) from older and
younger (surface) deposits, alongside previously described globally
extinct taxa, indicating that extinctions in late Quaternary Australia
may be worse than previously realised. The younger, pre-European
surface deposits additionally reveal fossils of several locally extirpated
taxa like Cape York Bandicoot (Isoodon peninsulae) and Swamp Rat
(Rattus lutreolus).Their presence as fossils, compared with their extant
distribution, demonstrates considerable range contractions since
the deposits accumulated, suggesting their extant populations may
be depauperate. Fossils of Plains Mouse (Pseudomys australis) and
Forrest’s Mouse (Leggadina forresti) suggest expanded arid zones in
the past due to their current distribution/habitats in central Australia,
while fossils of Common Ringtail Possum (Pseudocheirus peregrinus)
indicate the presence of temperate-tropical forested habitats locally;
their absence in the area today could either be a result of habitat loss
and/or progressive aridification — or a dearth of adequate ecological
surveys. Investigating these cave deposits therefore highlights the
importance of shifting existing faunal baselines and the need for
detailed modern surveys for understanding the response of Broken
River fauna to past and future changes.
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The twentieth century saw significant increases in the
rate of change of climate, sea level and the biosphere; yet
resource managers are tasked with making decisions about
conservation and restoration of ecosystems and biota under
these rapidly changing conditions. Paleontologic data can
provide these resource managers with a way to anticipate and
plan for biotic responses to future conditions. To illustrate, the
restoration of the Everglades ecosystem of south Florida, U.S.A.,
is focused on restoring more natural hydrologic conditions
and reversing the negative impacts of canal construction in
the 1950s and 60s. Restoration managers have targeted pre-
disturbance conditions as their restoration goals. Molluscan
assemblages from sediment cores collected in the estuaries
indicate that salinity has been gradually increasing over the
last few centuries to millennia, most likely due to sea level rise.
Any attempt to return to the hydrologic conditions prior to
canal construction will meet with failure, because it does not
take the long-term trajectory of change in the ecosystem into
consideration, nor does it account for all the anthropogenic
changes that have occurred. Using paleontologic data over
appropriate times scales can reveal natural trajectories (or
cycles) of change in the physical (e.g., salinity), biological
(e.g., abundance of a species), or chemical (e.g., nutrient
availability) components of an ecosystem. When these natural
trends of an ecosystem are revealed through paleontologic
data, resource managers can set anticipatory restoration and
conservation targets — targets that get a system back to its
natural trajectory of change at some point in the future.
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The great significance of small mammals in fossil and extant communities
is undeniable. Their functional roles in ecosystems as pollinators, dispersers,

predators and preys, as well as ecosystem engineers are fundamental. They also
constitute important biostratigraphic markers.

Their species richness, diversity and geographic distribution through the
Cenozoic is intimately linked to the geologic history of the area where they
inhabit.

In the last years, several advances in the study of small fossil mammals
include the discovery of new fossiliferous outcrops, improvements on scanning
and photographic techniques, morphometric and statistical analyses, and their
integration on robust phylogenies.

Albeit their importance, research on small fossil mammals has different
levels of development in different parts of the world. More investigations on
these small treasures of biodiversity are necessary for a better understanding
of their roles in past communities.

Inthis session, contributions concerning taxonomy, evolution, paleoecology,
paleobiology, systematics, functional morphology and conservation of fossil
small mammals are welcomed. We encourage contributions dealing with
the best-known groups (as rodents) as well as lesser known groups (such as
insectivores or bats).




The paleontological and archaeological site of the Valdegoba
cave (Burgos, Spain), located in the Cantabrian Mountain
Range, is an historical site characterized by the paleontological
records and the remains of Neanderthal fossils and lithic
industry.  The systematic excavations began in 1987,
and continued until 2006, with a total of six excavations
campaigns, and the data obtained have been used in different
papers about the Upper Pleistocene of the Iberian Peninsula.
However, there have not been further additions, or studies,
to the small mammal association since the first description
of this site, in the year 1988. A total of 11 species of small
mammals were previously identified, in 1988, that indicate
cold (e.g., Marmota cf. marmota and Chionomys nivalis)
and warm (e.g., Hystrix cf. vinogradovi) climate conditions.
Through the study of the microfossils concentrates stored and
subsequently sieve-washed at the laboratory of Palaeontology
of the University of Zaragoza, we have identified five new
taxa Cletrhionomys (with the specie C. glareolus), Terricola
(T. lusitanicus-duocecimcostatus), Iberomys (l. cabrerae),
Eliomys (Eliomys quercinus) and Myotis sp. Also, this new
study has enabled us to separate the species previously
classified as Microtus arvalis-agrestis and let us confirm
that there are representatives of both species, with a higher
presence of M. agrestis. The newly identified species highlight
times when the climate would have a certain Mediterranean
control and more warm climatic conditions, as well as times of
development of forest zones, probably riverine forest zones.
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The small mammals assemblage from the Late Miocene locality
Dolhesti 1 of the Moldavian Platform presents the occurrence of
specimens from three different orders: Rodentia, Lagomorpha,
and Eulipotyphla. Dolhesti 1 is located south of lasi county,
in the northeast part of Romania. Approximately one ton of
sediment was screen-washed, using stable sieves, to collect
the fossils. The most important fossil elements identified in
the locality were the teeth of small mammals. More than 30
teeth were identified belonging to seven taxa: Vasseuromys
pannonicus, Csakvaromys bredai, Neocricetodon progressus,
Neopetes sp., Castromys sp., Ochotona kalfense, Schizogalerix
sarmaticum, being rodents the most diverse group. The age of
the small mammals assemblage is interpreted as Late Miocene,
early Turolian (MN 11), based on the presence of Vasseuromys
pannonicus. The genera Vasseuromys, Neopetes, and
Castromys are reported for the first time in the Late Miocene
of Romania. The diversity of this faunal association represents
an advantage for the interpretation of the palaeoenvironment.
Furthermore, the discovery of these taxa constitutes an
important contribution to the study of small mammals from
the Late Miocene of the Moldavian Platform.

This work was supported by a grant of the Ministry of Research, Innovation and
Digitization, CNCS - UEFISCDI, project number PN-III-P1-1.1-TE-2021-0664, within
PNCDI Il (B.-G.R.).
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Macaronesia is a region formed by archipelagos of volcanic
origin (the Azores, Madeira, Savage Islands, the Canary
Islands and Cape Verde), located in the mid-Atlantic, and
near to the northwest of the African continent. The family
Muridae (Mammalia: Rodentia), with a nearly cosmopolitan
distribution, could arrived at Macaronesia in two ways:
Naturally (the rafting hypothesis), and facilitated by humans in
their voyages of exploration. Within the murid biodiversity of
the Macaronesia, the Canary archipelago stands out for being
the unique in which extinct endemic species of this group are
found. There are three extinct species, Malpaisomys insularis,
Canariomys bravoi, and C. tamarani. Murids of the genus
Canariomys lived during the Pleistocene and Holocene, on the
islands of Tenerife (C. bravoi) and Gran Canaria (C. tamarani).
M. insularis, known as lava mouse, was located on the islands
of Lanzarote, Fuerteventura, and La Graciosa, also in sites of
Pleistocene and Holocene age. Besides, fossil remains of a
large house mouse (Mus musculus) were found on the island
of Madeira, which was probably brought by humans before
Portugal conquered this island, since the datings of the
bones place it around the year 1036 AD. The genera Mus and
Rattus have been found in all the archipelagos, but not in all
the islands. In this work we make a bibliographical review on
the endemic and introduced murids that have arrived on the
Macaronesian islands, the possible reasons for the extinctions
of the species, and the deposits in which they can be found.
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Geomyoid rodents, including the living heteromyids and
geomyids, are one of the most species-rich rodent groups in North
America and display an incredible ecological disparity. Their fossil
record is equally diverse with over 200 species recorded since
the Oligocene. Despite this rich fossil record, the evolution of
geomyoids and their relatives (together the clade Geomorpha)
remains poorly understood. The taxonomic affinities of many
species remain enigmatic and several taxa have been assigned to
various families, alternatively considered clades or paraphyletic,
or moved in and out of the crown group. Recent phylogenetic
analyses have started providing answers to some of the many
questions that plague geomorph systematics, but they have also
showed conflicts with analyses of extant taxa based on molecular
data. | offer one possible solution to these conflicts with an
updated phylogenetic framework integrating morphological
data for extant and fossil taxa and a backbone tree constraint from
molecular data. Included in the tree is a new fossil from Colorado,
which represents a new, very large, stem geomyoid species.
The completeness of this new material, including a complete
astragalus, enables the exploration of the ancestral locomotion
of geomyoids. | use a training set of living and extinct rodents
to infer the locomotion for the new species and 20 other fossil
geomorphs using phylogenetic comparative methods. My results
support a semi-fossorial ancestral ecology. This is consistent with
predictions from ancestral character state reconstructions based
on extant taxa that living pocket mice represent a reasonable
model of the ancestral bauplan of geomyoids.
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Carnivorous mammals generate specific prey bone accumulations,
including scats containing ingested remains, namely composed
by microvertebrates. Here we present an actualistic study of the
micromammals consumed by the Achala fox (Lycalopex culpaeus
smithersi), endemic to the Pampa de Achala plateau (2000
masl average, 31°36'S, 64°51’'W) in the mountains of Cérdoba,
Argentina, including previously unpublished samples. While the
taphonomic patterns characterizing this canid were previously
described, the aim of this new study is to assess whether they
were affected by yearly seasonal changes. In order to do that,
we compare the taphonomic patterns on the bones produced
during the dry and wet seasons, based on 172 faeces collected
during 2003, 2005 and 2007. The cavid Galea leucoblephara was
the main prey in both seasons, followed by several cricetids. The
average relative anatomical abundance was 18.97% in the wet
season and 22.3% in the dry one. Cranial elements were the most
abundant ones in both seasons, followed by a great proportion
of proximal limb elements and pelvis just in the dry season. A
high degree of fragmentation was observed in skulls and jaws,
with no significant differences between seasons. Notably, light
digestion was dominant, but it reached strong and extreme levels
in some elements throughout the year. In spite of the intra-annual
environmental differences, no significant taphonomic variations
are observed. These results contribute to the understanding of
the taphonomy of micromammals consumed by this carnivore
under different environmental conditions, and therefore, they are
relevant to interpreting the formation of the fossil record.
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Silveirinha is one of the best-known mammalian sites from the
Cenozoic of Portugal and the European Eocene. This locality is
located 15 km South of Figueira da Foz (Baixo Mondego region,
Coimbra). Silveirinha is of vital importance for the study of
early Eocene mammals because it has yielded a high diversity
fossil assemblage with more than 30 taxa, and it is the type
locality of 11 mammal species. The age of this site remains
controversial, since it has been attributed to either the late
Palaeocene or the earliest Eocene. The mammal faunas are a
combination of primitive elements typical of the Palaeocene,
together with more modern ones that indicate the early
Eocene. This association agrees with a more basal Ypresian
age (near the Palaeocene-Eocene boundary), specifically MP7,
making of Silveirinha the oldest European vertebrate site of
Eocene age. Among the mammals present in Silveirinha there
are many of American origin that migrated via Europe during
the Palaeocene-Eocene Thermal Maximum (taeniodonts,
triisodontids, or Diacodexis), in particular representatives
of the family Herpetotheriidae, and more specifically of the
genus Peratherium, which was present in both continents
during the Ypresian. Specifically, at Silveirinha, appears the
species Peratherium cf. constans; although according to
the literature those remains could actually belong to a new
species. This study will re-examine the materials of this family
at Silveirinha, in the light of the new literature, and attempt to
precise its taxonomy.
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The Quercy area is a limestone plateau in the southwestern
part of the French Massif Central (Causses du Quercy), famous
for its phosphate karstic fillings known as ‘Phosphorites
du Quercy’ This rich fossiliferous area is known since the
19th century when fissure fillings rich in phosphatic ore
deposits were commercially exploited and abundant fossil
remains were found in most of them. Here, we describe for
the first time the bat assemblage from a new karstic filling
known as Enrouane (Montricoux, Tarn et Garonne). It is rich
in mammalian remains, including, besides bats, primates,
carnivores, artiodactyls, and rodents. The age of this site
based on the mammal association is MP17b-18a (Priabonian,
late Eocene). Three sites have been found in the Enrouane
karst fill, but bat remains are only present in Enrouane 1 and
3. The site where most of the remains have been recovered
is Enrouane 1, where the following species were identified:
two species belonging to the emballonurid bats, specifically
of the genus Vespertiliavus, V. bourguignati and V. disjuntus;
six different hipposiderid species, four of them belonging to
the genus (subgenus) Hipposideros (Pseudorhinolophus), H.
(P.) morlotti, H. (P.) russelli, H. (P.) tenuis and Hipposideros
(Pseudorhinolophus) sp., in addition to Palaeophyllophora cf.
parva and Vaylatsia astruci; and finally, one species belonging
to the family Mixopterygidae, Carcinipteryx trassounius; and a
molossid Cuvierimops parisiensis, which is the only bat found
so far at Enrouane 3. The high diversity of bats found at the
Eocene site of Enrouane shows that from the beginning of the
history of this order, it was a very diverse group.
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WestIndiancaviomorphrodentsdominatetheterrestrialmammalian
fauna of the Caribbean archipelago with their past and current
diversities. Many of these species have recently become extinct,
including the emblematic giant forms known as Heptaxodontidae
endemic to these islands. The higher-level systematics and content
of this family have been widely disputed for decades without
reaching a consensus. In this study, we analyze the allometric and
phylogenetic signal of the inner ear of caviomorph rodents to adress
the phylogenetic affinities of the heptaxodontids. We assembled
an exhaustive taxonomic sampling (N = 100) of extant North and
South American caviomorphs and a wide array of West Indian forms,
including octodontoid echimyids (extant and extinct capromyines,
as well as extinct heteropsomyines), and some of the heptaxodontid
subfossils taxa such as Amblyrhiza, Clidomys, and Elasmodontomys.
Geometric morphometrics, comparative phylogenetic methods
(i.e., PGLS) and quantification of the phylogenetic signal of the bony
labyrinth using Blomberg'’s K-statistic were employed to explore
shape differences of the inner ear and their potential systematic
implications. Our results show that i) allometry is a major contributor
to shape variation in the bony labyrinth; ii) shape variation bears
a strong phylogenetic signal, providing diagnostic characters for
Caviidae and Erethizontoidea and iii)) Amblyrhiza and Clidomys
would be closely related and have potential phylogenetic affinities
with Chinchilloidea. Elasmodontomys remains a problematic
taxon as it exhibits inner ear features that are consistent with
either Chinchilloidea and Octodontoidea among Octochinchilloi,
depending on how the allometric component is evaluated; thus its
suprafamilial position is uncertain.
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The spread of open habitats during the early Neogene drove major
evolutionary changes in terrestrial mammals. While the classic
studies of mammal evolution during the rise of grasslands focused
on ungulate herbivores, recent studies have shown that small
mammals respond differently and perhaps with greater sensitivity
to these habitat changes. The acquisition of hypsodonty and
cursoriality by large herbivores in the middle Miocene is a much
more uniform and consistent pattern than the mosaic response of
small mammals. Studies of North American rodents demonstrated
that the evolution of dietary and locomotor responses to open
habitats occurred much earlier in rodents, with the most dramatic
changes in ecology in the late Oligocene and early Miocene. To
further explore the rodent ecological response to the spread of
open habitats, | have used the NOW database records of rodents
from Europe, Asia, and North America in combination with data
from the literature on diet and locomotor habits. In comparison
with North America, Eurasia sees a substantially later and less
dramatic rise in open habitat specialists through the Neogene.
Dental morphology in particular does not see dramatic changes
in Eurasian communities until the latest Miocene, and locomotor
changes toward burrowing and hopping characterize only a
small fraction of European communities even in the Pliocene and
Pleistocene. Asian rodent diversity includes more taxa with open-
habitat locomotor styles than does Europe, but still far fewer than
we find in North America. These continent-scale differences in
ecological responses to habitat change illustrate the sensitivity
of rodents to evolving landscapes, which makes them key to
understanding how natural ecosystems respond to human impacts.
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Yavichnus iniyooensis is a rodent fossil burrow system
probably produced by the geomyid rodents Gregorymys
veloxikua and G. mixtecorum. It has been described from
the early Oligocene Chilapa Formation strata, which crop
out in the outskirts of Santiago Yolomécatl of Oaxaca. In
several specimens, short, straight, paired marks on the
external surface of the burrow fill can be observed; these
are interpreted as the marks left by rodent incisors. An
exploratory analysis of the measurements of the width of
such paired marks in a large system revealed two groups,
one ranging from 2.2 to 3.2 mm (mean 2.95 mm; n = 12) and
anotherwitharange of 3.4t0 5.3 mm (mean 3.99 mm; n=31).
A U Mann-Whitney test showed that there are statistically
significant differences between the medians of each group.
The record of two different groups of incisor marks in a single
burrow system suggests that diverse individuals of different
sizes and different species (G. veloxikua and G. mixtecorum)
produced Yavichnus iniyooensis, given that bones of both
species have been collected from the same burrows. This
contrasts with the solitary behavior of extant geomyids.
Taphonomic features of the paired marks are similar in both
groups and have the same depth, suggesting that they were
produced in a short time.
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The entoptychines Gregorymys veloxikua and G. mixtecorum
are some of the most abundant fossils in the early Oligocene
Iniyoo Local Fauna, and are amongst the oldest members of
the Family Geomyidae. Such abundant material allowed us
to explore morphological variation in both species. Studied
specimens were collected from the upper unit of the fluvio-
lacustrine Chilapa Formation that crops out in Santiago
Yolomécatl. The sample size in G. veloxikua varies from seven
to 95 specimens, depending on the analyzed skeletal element,
whereas in G. mixtecorum sample size ranges from three to 35
specimens. Although there is some overlapping in the ranges
of linear measurements, Mann-Whitney U tests of the length
and the width of the P4 and of the length of p4-m3, the length
of the lower diastema, the width of the upper and lower
incisors, the width ofthe M1-M3,and some skullmeasurements
(diastema length, mandible depth, palatal width), showed
that there are statistically significant differences between the
medians of each species (p< 0.05). Only in the length of the
M1-M3 showed no significant differences. Also, some new
qualitative character states could be observed: the base of
the enamel in the teeth of G. veloxikua could be undulated
or flat, and there is a faintly developed anterolabial cingulid
in the slightly worn m1-m3 of this species. Additionally, the
deciduous p4 and the unworn molars are recorded for first
time in G. mixtecorum.This new information will allow a better
taxonomic and ecological characterization of both Oligocene
species from Mexico.
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Since the Mediterranean Levant and Caucasus are situated
in mid-latitudes, climate oscillations during the Last Glacial
Period (LGP, c.115-12Kya) are notas pronounced asin northern
latitudes. A primary question is whether the LGP was cold and
dry or cold and wet. In mid-latitudes, most vegetation is C,-
dominant. Therefore, §C varies according to precipitation,
and not changes between C, and C, vegetation. To test if voles
can be used as palaeoecological proxies in mid latitudes,
teeth were sampled from across modern Israel and correlated
with GIS-derived climatic data, developing a modern model
of the paleoecology. The results of the modern Israel samples
indicate a positive correlation between §"*C and mean annual
rainfall with an average of -15.47 + 1.277 (n=39), confirming
previous observations that more enriched 6"C indicate
higher mean annual precipitation. Next, vole teeth were
sampled from Rantis (160 - 120 Kya), Israel, and Dzudzuana
(ca. 40 Kya), Republic of Georgia. The results indicate that
carbon values for both fossil sites were enriched compared
to modern voles (Rantis n=9, -9.8 + 0.25; Dzudzuana n=19
-7.2 + 0.82), suggesting that these Pleistocene sites had an
increase in mean annual precipitation compared to modern
populations. These results support the hypothesis that glacial
periods in the area were cold and wet rather than cold and
dry and demonstrates the value of vole stable isotopes as
palaeoecological proxies in mid-latitude regions such as the
Levant and Caucasus.
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Microvertebrates are common prey of nocturnal raptor birds,
which usually have the ability to ingest whole prey and
subsequently expel the partially digested remains of bones,
teeth, hair and feathers in regurgitated pellets. Based on
frames of reference built out of actualistic taphonomic studies,
it is possible to identify the type of raptor bird involved in the
fossil record by categorising the degree of digestive corrosion,
as well as the degree of breakage, in microvertebrate skeletal
elements. Taphonomy can thus help assess biases caused by
these agents, as well as paleoecological information, for which
neotaphonomic studies are crucial. Here we present one such
study, done on skeletal remains (total MNE=7361) from modern
pellets produced by the strigiform Tyto furcata, recovered
in winter 2021 at Villa Padre Monti (Tucuman, Argentina), a
locality associated with Yungas and Chaco Serrano forest. The
aim was to increase the samples characterising this taphonomic
agent under different environmental conditions, as so far it
was known mainly from dry areas. Prey consisted of cricetid
rodents. The analysis showed good skeletal preservation
and a fairly complete anatomical representation, low levels
of fragmentation of cranial and postcranial elements, and
a high proportion of skeletal elements with little or no signs
of digestive corrosion, as defined by Andrews. Moderate and
severe digestion was only observed in a few elements. Our
results are in agreement with other studies carried out on T.
furcata populations from dryer environments, where this raptor
species has been classified as a light bone modifier.
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The multituberculates show a typical diphyodont dental exchange,
that is, the replacement of incisors and premolars. The dental
replacement pattern was studied in paulchoffatiid and taeniolabidid
multituberculates, but it is still poorly known in the Late Cretaceous
Djadochtatherioidea. Here we present new data on the deciduous
dentition and dental replacement in the two djadochtatheriids
Chulsanbaatar and Tombaatar. The morphology of the new
specimens has been studied with the help of CT-scanning performed
atthe NanoFun Lab (The Institute of Paleobiology, Polish Academy of
Sciences), with resolution of 35 um.The scans were processed further
using 3D Slicer (www.slicer.org) software for 3D image analysis. Two
specimens tentatively assigned to Tombaatar are different juvenile
ontogenetic stages, indicating the apparent diachrony of the dental
replacement sequence. Interestingly, the smaller of the studied
specimens shows a more advanced dental replacement than the
larger one. Both specimens have complete sets of deciduous and
permanent incisors (dI2, 12, dI3, and 13) in the premaxilla, fully
erupted permanent premolars, and erupting M2. The mandible
of the larger specimen still shows the presence of di1 along the
i1, whereas the smaller specimen has already shed the deciduous
lower incisor. Further, two new skulls of Chulsanbaatar sp. display a
different pattern of the premolar replacement from that suggested
previously for the ‘Late Cretaceous-Tertiary’ multituberculate taxa.
Thus, the exchange sequence is more likely the P2>P3>P1 than
P1>P2>P3. Also, the incisor replacement timing is slightly different
thanin taeniolabidids. Our material provides new information on the
evolution of the dental replacement pattern in the djadochtatherioid
multituberculates, suggesting some diachrony of the process.
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Dental microwear is the set of microscopic marks that form
on the surface of the tooth during mastication. Quantifying
its spatio-temporal variation within the same species allows
us to know the variation of diet according to the availability
of resources and the amount of grit ingested. Additionally,
the thickness of dental enamel allows us to know the dietary
preferences and possible environment of fossil species. In this
study, upper molars of Heteroxerus rubricatifrom the Miocene
basins of Madrid and Calatayud-Montalban (Spain) have been
used to analyze geographically and temporally the microwear
and enamel thickness changes. To quantify microwear, four
types of marks have been quantified: fine and wide scratches,
and small and large pits. The results show a greater number
of fine scratches and large pits in the Calatayud-Montalban
Basin, and a higher frequency of small pits in the Madrid
Basin. A high frequency of small pits is associated with the
consumption of soft seeds and an arid environment with a
high amount of grit. This is consistent with greater aridity in
the Madrid Basin during the Aragonian as proposed based on
mammal associations. Conversely, in the squirrels from the
Calatayud-Montalban Basin, the microwear is similar to that
of forest species. However, regarding enamel thickness, the
results are not conclusive, and it is necessary to use a larger
sample. Our results demonstrate the usefulness of small pits
as indicators of the aridity of the environment and allow us
to infer the relative aridity of different sites without other
paleoclimatic data.
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The records of Cenozoic life preserved in the John Day and
Crooked River Basins of Oregon are among the best in the world.
A well-studied, dated sequence of strata and a wealth of fossils
document the evolution of floras and faunas over nearly 50
million years of time. Independent lines of evidence (paleosols,
paleobotanical records, and ecometric analysis of mammal teeth)
provide evidence of changes in climate and habitat through the
sequence. These basins include mammals ranging from Uintan
to Hemphillian in age, allowing detailed study of the evolution
of faunas over time. | used data from the NOW Database to code
small herbivorous mammal taxa (127 species total from 5 orders)
into tooth crown height and locomotor categories. Patterns of
species richness within clades and abundances of attributes were
compared through time. After the Eocene-Oligocene transition,
small ungulates became less common, rodents and lagomorphs
shifted to primarily higher-crowned taxa, and cursorial rabbits
and burrowing rodents appeared. Through the late Oligocene
and early Miocene, open habitat specialists (with high-crowned
teeth, burrowing, saltatory, or cursorial habits) became more
common, while forest dependent groups (with low-crowned
teeth, arboreal habits) declined. In the middle Miocene, higher-
crowned taxa and burrowing rodents diversified, which may
be attributable to the massive volcanic activity in the region at
the time. And the late Miocene is dominated by high-crowned
taxa, similar to species inhabiting the Columbia Plateau today.
This detailed record reveals dynamic faunal evolution driven by
changing climate and geologic influences.
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The geomyids Gregorymys veloxikua and Gregorymys
mixtecorum are the most southern species of the sufamily
Entoptychinae in North America. Specimens of the two
species were collected from the same burrows and the same
early Oligocene strata (Chilapa Formation), outcropping
in the outskirts of Santiago Yolomécatl in northwestern
Oaxaca. Shape variation of teeth was qualitatively observed
during the description of both species. Accordingly, since it
was previously determined that geometric morphometric
analyses allow the identification of entoptychines, we used
this technique to quantitatively evaluate the shape variation
in 39 teeth of G. veloxikua and 18 teeth of G. mixtecorum.
Variation was evaluated in slightly worn teeth (stage of wear
one -SW1-) and moderately worn teeth (stages of wear three
andfour-SW3, SW4-). As in the previous work, three landmarks
and 40 semi-landmarks were used in teeth with SW3 and SW4,
whereas six landmarks and 34 semi-landmarks were used in
teeth with SW1. Principal component analyses showed that
there is a wide variation in teeth shape within species and
between species. Goodall’s F statistic results showed that
there are significant mean shape differences between both
speciesinthe P4in SW1,the M1in SW4, the p4in SW1, and the
m2 in SW3 and SW4. The mean shape could not be evaluated
in the remaining tooth positions given its limited sample size
(<3 specimens). The observed teeth shape differences (as
well as their different size) would allow the exploitation of
different feeding resources between both species, allowing
their coexistence.
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Modern and ancient animal traces
have long captured the imagination
of scientists and non-scientists
alike. Vertebrate trace fossils, e.g.,
footprints, burrows, scratch marks,
and nests, among others, inform
our understanding of different
aspects of anatomy, function,
locomotion, ethology, and ecology
of their tracemakers. These may be
complementary to and integrated with
the body-fossil record and assist in
shedding light onto macroevolutionary
processes and community dynamics.

The study of vertebrate trace
fossils has progressively required
a multifaceted approach in order to extract reliable information from the
ichnological record. In recent years and increasingly, vertebrate ichnology has
become a multi-disciplinary and technology-enhanced field of investigation.
The increasing focus on multifaceted and technologies-rich methodologies has
led to the melding of diverse paleontological and geological fields, creating
new fields, e.g. in comparative biology. These cutting-edge methodologies are
available to answer different ichnological questions, ranging from the processes
oftrace formation and preservation to the paleobiology of producers. Continued
advances in neoichnology directly assist in refining our understanding of how
traces formed in different environments, by different animals, and how they
can be used to interpret the vertebrate fossil record in a more dependable and
parsimonious way. Paleobiological inferences are more difficult to achieve and
depend on integrating external data from sedimentology, biostratigraphy, the
osteological record, and the adopted epistemological approach to producer
identification.

This Thematic Session is aimed at providing a critical roundup of different
approaches and methodologies adopted in vertebrate ichnology to solve
paleobiological issues in vertebrate evolution. Communications dealing with
theoretical issues, analysis, and discussion of traces, tracemaker attribution,
and other paleobiological aspects, in addition to adding to the discussion
of classical and cutting-edge methodologies are welcome. Main topics may
include, but are not limited to, approaches for producer identification, disparity
in the ichnological record, producer behavior, paleobiogeography, comparison
and integration with the body-fossil record, paleoecology, neoichnology, and
evolution.

Vertebrate ichnology:
from traces to tracemakers
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MODERN TRACES OF THE AMERICAN ALLIGATOR Crocodylomorphs, which originated during the Late Triassic and

\(ﬁ (ALLIGATOR MISSISSIPPIENSIS) AS A GUIDE FOR todfa\y are represgnted by crocodilians, are mostly known through
5/;;5?\‘\ INTERPRETING CROCODYLOMORPH TRACE FOSSILS their body fossils. Although these crocodylomorph fossils are

f preserved in sedimentary environments ranging from terrestrial

@ A. J. Martin® to freshwater to marine, they are often fragmented and were
transported away from their original ecological settings. In contrast,
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crocodylomorph trace fossils, such as footprints, burrows, and nests,
TALK

*geoam@emory.edu handily supplement body-fossil data while clarifying behaviors in a
paleoecological context. Hence the study of modern crocodylomorph
traces are a valuable tool for recognizing and interpreting their
ancient behaviors. Of modern tracemakers, the American alligator
(Alligator mississippiensis) is arguably the best to study, owing to its
abundance and diverse behaviors, resulting in ichnological richness.
Moreover, alligators on Georgia-coast barrier islands are facies-
crossing tracemakers, leaving tracks and other traces in sedimentary
environments ranging from maritime forests to freshwater ponds, salt
marshes, back-dune meadows, coastal dunes, and intertidal beaches.
Trackways can also represent ontogenetic differences in behaviors,
and habitual movements form trails connecting different ecosystems.
Alligator burrows, which can be more than 1 meter wide and several
meters long, are used for denning newly hatched young, but also
serve as multigenerational safe havens from droughts, winters,
fires, storms, and other environmental hazards. Lastly, my actualistic
studies of alligator traces presented here provide reality checks on
Q their preservation potential, particularly with trackways in coastal
environments that are readily erased by bioturbating invertebrates
K or wind, tides, and waves. All of these modern alligator-provided
O insights can thus aid in the study of crocodylomorph trace fossils.
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THE OLDEST FOSSIL FOOTPRINTS OF A BIRD-LIKE ANIMAL
\(ﬁ/ (LATE TRIASSIC, SOUTHERN AFRICA)
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Footprint morphology reflects the anatomy of the trackmaker’s
foot providing direct evidence for the animal’s behaviour.
Consequently, fossil tracks can be used to infer ancient diversity
and evolutionary trends. This is particularly useful for deep-time
intervals during which the early history of an animal group is
reliant upon limited fossil skeletal material. Fossil tracks of birds
and theropods, the co-existing dinosaurian ancestors of birds, co-
occur in the rock record since the Early Cretaceous. However, the
evolutionary transition from dinosaur to bird and the timing of
the birds’ origin remain the subject of debate. Skeletal remains of
the basal-most bird Archaeopteryx are Late Jurassic, and though
tracks with tentative bird affinities are known from earlier in the
Jurassic, they are attributed to dinosaurs. Tracks with “proto-avian”
characteristics, attributed to the ichnogenus Trisauropodiscus,
from the Late Triassic to Early Jurassic Stormberg Group (main
Karoo Basin, southern Africa) were reported on in the mid-1900s.
These initial reports have been dismissed in the literature for two
main reasons: the stratigraphic origin of the tracks was uncertain,
andthetrackswereprimarilydocumentedasinterpretivesketches.
In this contribution, we revisit Trisauropodiscus bearing outcrops
and collected cast material to: 1. Refine the stratigraphic position
of Trisauropodiscus ichnosites, and 2. Quantitatively assess the
track morphology. Our findings support that Trisauropodiscus is
known since the Late Triassic (c. 215.4 Ma, Maphutseng ichnosite)
and that certain species of the ichnogenus have demonstratable
avian affinities. Therefore, these tracks are the oldest evidence for
a bird-like animal.
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THE FIRST RECORD OF TETRAPOD FOOTPRINTS FROM THE
UPPER PENNSYLVANIAN OF THE OUED ZAT BASIN (HIGH
ATLAS, MOROCCO)
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Tetrapod footprints from upper Pennsylvanian units (latest
Kasimovian to early Gzhelian) of the Oued Zat Basin have
been collected, analyzed and assigned to the ichnogenera
Batrachichnus and Limnopus. The fossil record consists of
small to medium ca. 3 cm in size, poorly to well-preserved
specimens. They are predominantly 18 isolated footprints;
the trackways are scarce. The described ichnogenera, usually
referred to small to medium-sized temnospondyls, which are
wellknown from the Euramerican area, and previously recorded
from NW Africa. The present study is the first description of the
ichnoassemblages along with the analysis of lithofacies from
a 300 m thick sedimentary succession in the Oued Zat Basin.
The footprint-bearing beds consist of mud-draped sandstone,
siltstone and laminated claystone. The bedding planes exhibit
raindrops, mud cracks and microbially induced sedimentary
structures that indicate alternating wet and dry conditions.
Furthermore, the tetrapod footprintassemblages co-occur with
fossil plants, which are mostly impressions of walchian conifers.
The analyzed ichnotaxa belong to the Dromopus biochrone,
which ranges from the late Carboniferous (late Pennsylvanian
(Gzhelian) to early Permian (Artinskian). Whereas, the late
Pennsylvanian macrofloral association of the Oued Zat
constraints its age to the late Pennsylvanian Stephanian B/C.
Lithofacies and fossil associations point to a fluvio-lacustrine
system. Further investigations might contribute to a better
understanding of the evolution, biodiversity and biogeography
of the late Paleozoic tetrapod ecosystem, as well as establishing
a biostratigraphic framework of the study area.
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The lower Albian track-bearing surface of the San Leonardo quarry
(Molfetta, Apulia) is characterised by more than 800 dinosaur
footprints. Six well-preserved bipedal trackways are attributed to
theropods up to 6.5 m long, according to the formulas proposed
in the literature (i.e., Hip Height = 3.06 FL1.14, Body Length = 4
H). They consist of medium- to large-sized, weakly mesaxonic and
robust tridactyl footprints. Morphological comparison with Upper
Jurassic and Lower Cretaceous theropod tracks from surrounding
areas, supported by morphometric analyses, points out a highest
affinity with the specimens from North Africa. Nevertheless,
a set of unique characters led to the establishment of the new
ichnospecies Jurabrontes melphicticus. The relevance of this
occurrence in a shallow-water domain led to an in-depth research
aimed at looking for the most suitable theropod trackmaker of
the Molfetta ichnoassemblage. We virtually restored the autopod
of the trackmaker, on account of the morphological details
recognised in the tridactyl tracks (ie., metatarsal-phalangeal
and phalangeal pad traces and claw marks) and considering the
arthral condition of the theropods autopods. A morphological
comparison was performed with the known autopods of the main
theropod clades, according to the synapomorphy-based, the
phenetic and the coincidence correlation methods. Additionally,
we provide morphometric tests, based on a multivariate matrix
including the osteometric parameters of all the detected autopods.
The results, obtained by combining the above mentioned
qualitative and quantitative approaches, point to hypothesise a
carcharodontosaurid as possible trackmaker for J. melphicticus
and suggest a Gondwanan origin for the theropods of Molfetta.
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